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§392.65 [Reserved]

§392.66 Carbon monoxide; use of com-
mercial motor vehicle when de-
tected.

(a) No person shall dispatch or drive
any commercial motor vehicle or per-
mit any passengers thereon, when the
following conditions are known to
exist, until such conditions have been
remedied or repaired:

(1) Where an occupant has been af-
fected by carbon monoxide;

(2) Where carbon monoxide has been
detected in the interior of the commer-
cial motor vehicle;

(3) When a mechanical condition of
the commercial motor vehicle is dis-
covered which would be likely to
produce a hazard to the occupants by
reason of carbon monoxide.

(b) [Reserved]

[60 FR 38747, July 28, 1995]

§392.67 Heater, flame-producing; on
commercial motor vehicle in mo-
tion.

No open flame heater used in the
loading or unloading of the commodity
transported shall be in operation while
the commercial motor vehicle is in mo-
tion.

[33 FR 19732, Dec. 25, 1968, as amended at 60
FR 38747, July 28, 1995]

88§392.68-392.69 [Reserved]

§392.71 Radar detectors; use and/or
possession.

(a) No driver shall use a radar detec-
tor in a commercial motor vehicle, or
operate a commercial motor vehicle
that is equipped with or contains any
radar detector.

(b) No motor carrier shall require or
permit a driver to violate paragraph (a)
of this section.

[58 FR 67375, Dec. 21, 1993]

PART 393—PARTS AND ACCES-
SORIES NECESSARY FOR SAFE
OPERATION

Subpart A—General

Sec.

393.1 Scope of the rules of this part.

393.3 Additional equipment and accessories.
393.5 Definitions.
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393.7 Matter incorporated by reference.

Subpart B—Lighting Devices, Reflectors,
and Electrical Equipment

393.9 Lamps operable.

393.11 Lighting devices and reflectors.

393.13 Retroreflective sheeting and reflex
reflectors, requirements for semitrailers
and trailers manufactured before Decem-
ber 1, 1993.

393.17 Lamps and reflectors—combinations
in driveaway-towaway operation.

393.19 Requirements for turn signaling sys-
tems.

393.20 Clearance lamps to indicate extreme
width and height.

393.22 Combination of lighting devices and
reflectors.

393.23 Lighting devices to be electric.

393.24 Requirements for head lamps and
auxiliary road lighting lamps.

393.25 Requirements for lamps other than
head lamps.

393.26 Requirements for reflectors.

393.27 Wiring specifications.

393.28 Wiring to be protected.

393.29 Grounds.

393.30 Battery installation.

393.31 Overload protective devices.

393.32 Detachable electrical connections.

393.33 Wiring, installation.

Subpart C—Brakes

393.40 Required brake systems.

393.41 Parking brake system.

393.42 Brakes required on all wheels.

393.43 Breakaway and emergency braking.

393.44 Front brake lines, protection.

393.45 Brake tubing and hose, adequacy.

393.46 Brake tubing and hose connections.

393.47 Brake lining.

393.48 Brakes to be operative.

393.49 Single valve to operate all brakes.

393.50 Reservoirs required.

393.51 Warning devices and gauges.

393.52 Brake performance.

393.53 Automatic brake adjusters and brake
adjustment indicators.

393.55 Antilock brake systems.

Subpart D—Glazing and Window
Construction

393.60 Glazing in specified openings.
393.61 Window construction.

393.62 Window obstructions.

393.63 Windows, markings.

Subpart E—Fuel Systems

393.65 All fuel systems.
393.67 Liquid fuel tanks.
393.69 Liquefied petroleum gas systems.
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§393.1

Subpart F—Coupling Devices and Towing
Methods

393.70 Coupling devices and towing methods,
except for driveaway-towaway oper-
ations.

393.71 Coupling devices and towing methods,
driveaway-towaway operations.

Subpart G—Miscellaneous Parts and
Accessories

393.75
393.76
393.77
393.78
393.79
393.80
393.81
393.82
393.83
393.84

Tires.

Sleeper berths.

Heaters.

Windshield wipers.

Defrosting device.

Rear-vision mirrors.

Horn.

Speedometer.

Exhaust systems.

Floors.

393.85 [Reserved]

393.86 Rear impact guards and rear end pro-
tection.

393.87 Flags on projecting loads.

393.88 Television receivers.

393.89 Buses, driveshaft protection.

393.90 Buses, standee line or bar.

393.91 Buses, aisle seats prohibited.

393.92 Buses, marking emergency doors.

393.93 Seats, seat belt assemblies, and seat
belt assembly anchorages.

393.94 Vehicle interior noise levels.

Subpart H—Emergency Equipment

393.95 Emergency equipment on all power
units.

Subpart I—Protection Against Shifting or
Falling Cargo

393.100 General rules for protection against
shifting or falling cargo.

393.102 Securement systems.

393.104 Blocking and bracing.

393.106 Front-end structure.

Subpart J—Frames, Cab and Body Com-
ponents, Wheels, Steering, and Sus-
pension Systems

393.201
393.203
393.205

Frames.

Cab and body components.
Wheels.

393.207 Suspension systems.
393.209 Steering wheel systems.

AUTHORITY: Sec. 1041(b) of Pub. L. 102-240,
105 Stat. 1914, 1993 (1991); 49 U.S.C. 31136 and
31502; 49 CFR 1.48.

SOURCE: 33 FR 19735, Dec. 25, 1968, unless
otherwise noted.

49 CFR Ch. Ill (10-1-99 Edition)
Subpart A—General

SOURCE: 53 FR 49384, Dec. 7, 1988, unless
otherwise noted.

§393.1 Scope of the rules of this part.

Every employer and employee shall
comply and be conversant with the re-
quirements and specifications of this
part. No employer shall operate a com-
mercial motor vehicle, or cause or per-
mit it to be operated, unless it is
equipped in accordance with the re-
quirements and specifications of this
part.

[54 FR 48617, Nov. 24, 1989]

§393.3 Additional equipment and ac-
cessories.

Nothing contained in this subchapter
shall be construed to prohibit the use
of additional equipment and acces-
sories, not inconsistent with or prohib-
ited by this subchapter, provided such
equipment and accessories do not de-
crease the safety of operation of the
motor vehicles on which they are used.

§393.5 Definitions.

As used in this part, the following
words and terms are construed to
mean:

Agricultural commodity trailer. A trail-
er that is designed to transport bulk
agricultural commodities in off-road
harvesting sites and to a processing
plant or storage location, as evidenced
by skeletal construction that accom-
modates harvest containers, a max-
imum length of 28 feet, and an arrange-
ment of air control lines and reservoirs
that minimizes damage in field oper-
ations.

Antilock Brake System or ABS means a
portion of a service brake system that
automatically controls the degree of
rotational wheel slip during braking
by:
(1) Sensing the rate of angular rota-
tion of the wheels;

(2) Transmitting signals regarding
the rate of wheel angular rotation to
one or more controlling devices which
interpret those signals and generate re-
sponsive controlling output signals;
and

(3) Transmitting those controlling
signals to one or more modulators
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which adjust brake actuating forces in
response to those signals.

Brake. An energy conversion mecha-
nism used to stop, or hold a vehicle
stationary.

Brake tubing/hose. Metallic brake tub-
ing, nonmetallic brake tubing and
brake hose are conduits or lines used in
a brake system to transmit or contain
the medium (fluid or vacuum) used to
apply the motor vehicle’s brakes.

Bus. A vehicle designed to carry more
than 15 passengers, including the driv-
er.

Chassis. The load-supporting frame in
a truck or trailer, exclusive of any ap-
purtenances which might be added to
accommodate cargo.

Clearance lamp. A lamp used on the
front and the rear of a motor vehicle to
indicate its overall width and height.

Container chassis. A semitrailer of
skeleton construction limited to a bot-
tom frame, one or more axles, specially
built and fitted with locking devices
for the transport of cargo containers,
so that when the chassis and container
are assembled, the units serve the same
function as an over the road trailer.

Converter dolly. A motor vehicle con-
sisting of a chassis equipped with one
or more axles, a fifth wheel and/or
equivalent mechanism, and drawbar,
the attachment of which converts a
semitrailer to a full trailer.

Curb weight. The weight of a motor
vehicle with standard equipment, max-
imum capacity of fuel, oil, and coolant;
and, if so equipped, air conditioning
and additional weight of optional en-
gine. Curb weight does not include the
driver.

Emergency brake system. A mechanism
designed to stop a vehicle after a single
failure occurs in the service brake sys-
tem of a part designed to contain com-
pressed air or brake fluid or vacuum
(except failure of a common valve,
manifold brake fluid housing or brake
chamber housing).

Fifth wheel. A device mounted on a
truck tractor or similar towing vehicle
(e.g., converter dolly) which interfaces
with and couples to the upper coupler
assembly of a semitrailer.

Fuel tank fitting. Any removable de-
vice affixed to an opening in the fuel
tank with the exception of the filler
cap.

§393.5

Grommet. A device that serves as a
support and protection to that which
passes through it.

Hazard warning signal. Lamps that
flash simultaneously to the front and
rear, on both the right and left sides of
a commercial motor vehicle, to indi-
cate to an approaching driver the pres-
ence of a vehicular hazard.

Head lamps. Lamps used to provide
general illumination ahead of a motor
vehicle.

Heater. Any device or assembly of de-
vices or appliances used to heat the in-
terior of any motor vehicle. This in-
cludes a catalytic heater which must
meet the requirements of §177.834(1) of
this title when flammable liquid or gas
is transported.

Heavy hauler trailer. A trailer with
one or more of the following character-
istics:

(1) Its brake lines are designed to
adapt to separation or extension of the
vehicle frame; or

(2) Its body consists only of a plat-
form whose primary cargo-carrying
surface is not more than 40 inches
above the ground in an unloaded condi-
tion, except that it may include sides
that are designed to be easily remov-
able and a permanent ‘‘front-end struc-
ture” as that term is used in Section
393.106 of this title.

Identification lamps. Lamps used to
identify certain types of commercial
motor vehicles.

Lamp. A device used to produce arti-
ficial light.

Length of a manufactured home. The
largest exterior length in the traveling
mode, including any projections which
contain interior space. Length does not
include bay windows, roof projections,
overhangs, or eaves under which there
is no interior space, nor does it include
drawbars, couplings or hitches.

License plate lamp. A lamp used to il-
luminate the license plate on the rear
of a motor vehicle.

Low chassis vehicle. (1) A trailer or
semitrailer manufactured on or after
January 26, 1998, having a chassis
which extends behind the rearmost
point of the rearmost tires and which
has a lower rear surface that meets the
guard width, height, and rear surface
requirements of §571.224 in effect on

901



§393.5

the date of manufacture, or a subse-
quent edition.

(2) A motor vehicle, not described by
paragraph (1) of this definition, having
a chassis which extends behind the
rearmost point of the rearmost tires
and which has a lower rear surface that
meets the guard configuration require-
ments of §393.86(b)(1).

Manufactured home means a struc-
ture, transportable in one or more sec-
tions, which in the traveling mode, is
eight body feet or more in width or
forty body feet or more in length, or,
when erected on site, is three hundred
twenty or more square feet, and which
is built on a permanent chassis and de-
signed to be used as a dwelling with or
without a permanent foundation when
connected to the required utilities, and
includes the plumbing, heating, air-
conditioning, and electrical systems
contained therein. Calculations used to
determine the number of square feet in
a structure will be based on the struc-
ture’s exterior dimensions measured at
the largest horizontal projections when
erected on site. These dimensions will
include all expandable rooms, cabinets,
and other projections containing inte-
rior space, but do not include bay win-
dows. This term includes all structures
which meet the above requirements ex-
cept the size requirements and with re-
spect to which the manufacturer volun-
tarily files a certification pursuant to
24 CFR 3282.13 and complies with the
standards set forth in 24 CFR part 3280.

Parking brake system. A brake system
used to hold a vehicle stationary.

Play. Any free movement of compo-
nents.

Pulpwood trailer. A trailer or
semitrailer that is designed exclusively
for harvesting logs or pulpwood and
constructed with a skeletal frame with
no means for attachment of a solid bed,
body, or container.

Rear extremity. The rearmost point on
a motor vehicle that falls above a hori-
zontal plane located 560 mm (22 inches)
above the ground and below a hori-
zontal plane located 1,900 mm (75
inches) above the ground when the
motor vehicle is stopped on level
ground; unloaded; its fuel tanks are
full; the tires (and air suspension, if so
equipped) are inflated in accordance
with the manufacturer’s recommenda-

49 CFR Ch. Ill (10-1-99 Edition)

tions; and the motor vehicle’s cargo
doors, tailgate, or other permanent
structures are positioned as they nor-
mally are when the vehicle is in mo-
tion. Nonstructural protrusions such as
taillamps, rubber bumpers, hinges and
latches are excluded from the deter-
mination of the rearmost point.

Reflective material. A material con-
forming to Federal Specification L-S-
300, ‘““‘Sheeting and Tape, Reflective;
Non-exposed Lens, Adhesive Backing,”
(September 7, 1965) meeting the per-
formance standard in either Table 1 or
Table 1A of SAE Standard J59%4f, ‘‘Re-
flex Reflectors’ (January, 1977).

Reflex reflector. A device which is used
on a vehicle to give an indication to an
approaching driver by reflected lighted
from the lamps on the approaching ve-
hicle.

Saddle-mount. A device, designed and
constructed as to be readily demount-
able, used in driveaway-towaway oper-
ations to perform the functions of a
conventional fifth wheel:

(1) Upper-half. Upper-half of a ‘“‘sad-
dle-mount” means that part of the de-
vice which is securely attached to the
towed vehicle and maintains a fixed po-
sition relative thereto, but does not in-
clude the “‘king-pin;”’

(2) Lower-half. Lower-half of a ‘“‘sad-
dle-mount” means that part of the de-
vice which is securely attached to the
towing vehicle and maintains a fixed
position relative thereto but does not
include the “‘king-pin;”’ and

(3) King-pin. King-pin means that de-
vice which is used to connect the
“upper-half” to the *“lower-half” in
such manner as to permit relative
movement in a horizontal plane be-
tween the towed and towing vehicles.

Service brake system. A primary brake
system used for slowing and stopping a
vehicle.

Side extremity. The outermost point
on a side of the motor vehicle that is
above a horizontal plane located 560
mm (22 inches) above the ground, below
a horizontal plane located 1,900 mm (75
inches) above the ground, and between
a transverse vertical plane tangent to
the rear extremity of the vehicle and a
transverse vertical plane located 305
mm (12 inches) forward of that plane
when the vehicle is unloaded; its fuel
tanks are full; and the tires (and air
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suspension, if so equipped) are inflated
in accordance with the manufacturer’s
recommendations. Non-structural pro-
trusions such as taillights, hinges and
latches are excluded from the deter-
mination of the outermost point.

Side marker lamp (Intermediate). A
lamp shown to the side of a trailer to
indicate the approximate middle of a
trailer 30 feet or more in length.

Side marker lamps. Lamps used on
each side of a trailer to indicate its
overall length.

Special purpose vehicle. (1) A trailer or
semitrailer manufactured on or after
January 26, 1998, having work-per-
forming equipment that, while the
motor vehicle is in transit, resides in
or moves through the area that could
be occupied by the horizontal member
of the rear impact guard, as defined by
the guard width, height and rear sur-
face requirements of §571.224 (para-
graphs S5.1.1 through S5.1.3), in effect
on the date of manufacture, or a subse-
quent edition.

(2) A motor vehicle, not described by
paragraph (1) of this definition, having
work-performing equipment that,
while the motor vehicle is in transit,
resides in or moves through the area
that could be occupied by the hori-
zontal member of the rear impact
guard, as defined by the guard width,
height and rear surface requirements of
§393.86(b)(1).

Steering wheel lash. The condition in
which the steering wheel may be
turned through some part of a revolu-
tion without associated movement of
the front wheels.

Stop lamps. Lamps shown to the rear
of a motor vehicle to indicate that the
service brake system is engaged.

Tail lamps. Lamps used to designate
the rear of a motor vehicle.

Turn signals. Lamps used to indicate
a change in direction by emitting a
flashing light on the side of a motor ve-
hicle towards which a turn will be
made.

Upper coupler assembly. A structure
consisting of an upper coupler plate,
king-pin and supporting framework
which interfaces with and couples to a
fifth wheel.

Upper coupler plate. A plate structure
through which the king-pin neck and
collar extend. The bottom surface of

§393.7

the plate contacts the fifth wheel when
coupled.

Wheels back vehicle. (1) A trailer or
semitrailer manufactured on or after
January 26, 1998, whose rearmost axle
is permanently fixed and is located
such that the rearmost surface of the
tires (of the size recommended by the
vehicle manufacturer for the rear axle)
is not more than 305 mm (12 inches)
forward of the transverse vertical plane
tangent to the rear extremity of the
vehicle.

(2) A motor vehicle, not described by
paragraph (1) of this definition, whose
rearmost axle is permanently fixed and
is located such that the rearmost sur-
face of the tires (of the size rec-
ommended by the vehicle manufac-
turer for the rear axle) is not more
than 610 mm (24 inches) forward of the
transverse vertical plane tangent to
the rear extremity of the vehicle.

Width of a manufactured home. The
largest exterior width in the traveling
mode, including any projections which
contain interior space. Width does not
include bay windows, roof projections,
overhangs, or eaves under which there
is no interior space.

[53 FR 49384, Dec. 7, 1988, as amended at 63
FR 8339, Feb. 18, 1998; 63 FR 24465, May 4,
1998; 64 FR 47707, Sept. 1, 1999]

§393.7 Matter
erence.

incorporated by ref-

(a) Incorporation by reference. Part 393
includes references to certain matter
or materials. The text of the materials
is not included in the regulations con-
tained in part 393. The materials are
hereby made a part of the regulations
in part 393. The Director of the Federal
Register has approved the materials in-
corporated by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
For materials subject to change, only
the specific version approved by the Di-
rector of the Federal Register and spec-
ified in the regulation are incor-
porated. Material is incorporated as it
exists on the date of the approval and
a notice of any change in these mate-
rials will be published in the FEDERAL
REGISTER.

(b) Availability. The materials incor-
porated by reference are available as
follows:
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§393.9

(1) Standards of the Underwriters
Laboratories, Inc. Information and cop-
ies may be obtained by writing to: Un-
derwriters Laboratories, Inc., 333
Pfingsten Road, Northbrook, Illinois
60062.

(2) Specifications of the American
Society for Testing and Materials. In-
formation and copies may be obtained
by writing to: American Society for
Testing and Materials, 1916 Race
Street, Philadelphia, Pennsylvania
19103.

(3) Specifications of the National As-
sociation of Chain Manufacturers. In-
formation and copies may be obtained
by writing to: National Association of
Chain Manufacturers, P.O. Box 3143,
York, Pennsylvania 17402-0143.

(4) Specifications of the Web Sling
and Tiedown Association. Information
and copies may be obtained by writing
to: Web Sling and Tiedown Association,
Inc., 710 East Ogden Avenue, suite 113,
Naperville, Illinois 60563.

(5) Manuals of the Wire Rope Tech-
nical Board. Information and copies
may be obtained by writing to: Wire
Rope Technical Committee, P.O. Box
849, Stevensville, Maryland 21666.

(6) Standards of the Cordage Insti-
tute. Information and copies may be
obtained by writing to: Cordage Insti-
tute, 350 Lincoln Street, No. 115,
Hingham, Massachusetts 02043.

(7)-(9) [Reserved]

(10) All of the materials incorporated
by reference are available for inspec-
tion at:

(i) The Department of Transportation
Library, 400 Seventh Street, SW.,
Washington, DC 20590 in room 2200.

49 CFR Ch. Ill (10-1-99 Edition)

These documents are also available for
inspection and copying as provided in
49 CFR part 7, appendix D; and

(i) The Office of the Federal Reg-
ister, 800 North Capitol Street, NW.,
suite 700, Washington, DC.

[59 FR 34712, July 6, 1994, as amended at 59
FR 34718, July 6, 1994]

Subpart B—Lighting Devices, Re-
flectors, and Electrical Equip-
ment

§393.9 Lamps operable.

All lamps required by this subpart
shall be capable of being operated at
all times.

(49 U.S.C. 304, 1655; 49 CFR 1.48(b) and 301.60)
[47 FR 47837, Oct. 28, 1982]

§393.11 Lighting devices and reflec-
tors.

The following Table 1 sets forth the
required color, position, and required
lighting devices by type of commercial
motor vehicle. Diagrams illustrating
the locations of lighting devices and
reflectors, by type and size of commer-
cial motor vehicle, are shown imme-
diately following Table 1. All lighting
devices on motor vehicles placed in op-
eration after March 7, 1989, must meet
the requirements of 49 CFR 571.108 in
effect at the time of manufacture of
the vehicle. Motor vehicles placed in
operation on or before March 7, 1989,
must meet either the requirements of
this subchapter or part 571 of this title
in effect at the time of manufacture.
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Footnote—1

Identification lamps may be mounted on
the vertical centerline of the cab where dif-
ferent from the centerline of the vehicle, ex-
cept where the cab is not more than 42
inches wide at the front roofline, then a sin-
gle lamp at the center of the cab shall be
deemed to comply with the requirements for
identification lamps. No part of the identi-
fication lamps or their mountings may ex-
tend below the top of the vehicle windshield.

Footnote—2

Unless the turn signals on the front are so
constructed (double-faced) and located as to
be visible to passing drivers, two turn signals
are required on the rear of the truck tractor,
one at each side as far apart as practicable.

Footnote—3

The identification lamps need not be visi-
ble or lighted if obscured by a vehicle in the
same combination.

Footnote—4

Any semitrailer or full trailer vehicles
manufactured on and after March 1, 1979,
shall be equipped with rear side-marker
lamps at a height of not less than 15 inches
(381 mm) nor more than 60 inches (1524 mm)
above the road surface, as measured from the
center of the lamp on the vehicle at curb
weight. The rear side marker lamps shall be
visible in the vehicle’s rearview mirrors
when the trailer is tracking straight.

Footnote—5

For purposes of these regulations, each
converter dolly shall be equipped with one
stop lamp, one tail lamp, and two reflectors
on the rear at each side when towed singly
by another vehicle. Each converter dolly
shall be equipped with turn signals at the
rear if the converter dolly obscures the turn
signals at the rear of the towing vehicle
when towed singly by another vehicle.

Footnote—6

Pole trailers will have two reflectors, one
on each side, placed to indicate extreme
width of the trailer.

Footnote—7

Pole trailers may have three identification
lamps mounted on the vertical centerline of
the rear of the cab of the truck tractor draw-
ing the pole trailer, and higher than the load
being transported, in lieu of the three identi-
fication lamps mounted on the rear vertical
centerline of the trailer.

Footnote—8

Pole trailers shall have on the rearmost
support for the load, one combination mark-
er lamp or two single lamps showing amber
to the front and red to the rear and side,
mounted on each side to indicate maximum
width of the pole trailer; and one red reflec-
tor on each side of the rearmost support for
the load.

Footnote—9

§393.11

Any motor vehicle transporting a load
which extends more than 4 inches beyond the
width of the motor vehicle, or having projec-
tions beyond the rear of such vehicles, shall
be equipped with the following lamps in ad-
dition to other required lamps, have the
loads marked

Loads projecting more than 4 inches be-
yond sides of motor vehicles:

(1) The foremost edge of the projecting
load at its outermost extremity shall be
marked with an amber lamp visible from the
front and both sides.

(2) The rearmost edge of the projecting
load at its outermost extremity shall be
marked with a red lamp visible from the rear
and side.

(3) If any portion of the projecting load ex-
tends beyond both the foremost and rear-
most edge, it shall be marked with an amber
lamp visible from the front, both sides, and
rear.

(4) If the protecting load does not measure
more than 3 feet from front to rear, it shall
be marked with an amber lamp visible from
the front, both sides, and rear, except that if
the projection is located at or near the rear
it shall be marked by a red lamp visible from
front, side, and rear.

Footnote—10

Projections beyond rear of motor vehicles.
Motor vehicles transporting loads which ex-
tend more than 4 feet beyond the rear of the
motor vehicle, or which have these
tailboards or tailgates extending more than 4
feet beyond the body, shall have projections
marked as follows:

(1) On each side of the projecting load, one
red lamp, visible from the side, located so as
to indicate maximum overhang.

(2) On the rear of the projecting load, two
red lamps, visible from the rear, one at each
side; and two red reflectors visible from the
rear, one at each side, located so as to indi-
cate maximum width.

Footnote—11
To be illuminated when tractor headlamps
are illuminated.

Footnote—12

Every bus, truck, and truck tractor shall
be equipped with a signaling system that, in
addition to signaling turning movements,
shall have a switch or combination of
switches that will cause the two front turn
signals and the two rear signals to flash si-
multaneously as a vehicular traffic signal
warning, required by §392-22(a). The system
shall be capable of flashing simultaneously
with the ignition of the vehicle on or off.
Footnote—13

To be actuated upon application of service
brakes.
Footnote—14

Backup lamp required to operate when bus,
truck, or truck tractor is in reverse.

907



§393.11 49 CFR Ch. Ill (10-1-99 Edition)

Footnote—15 rear clearance lamps need not meet the re-
When the rear identification lamps are quirement that they be located as close as
mounted at the extreme height of a vehicle, practicable to the top of the vehicle.

Truck Tractor
Rear View
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Truck Tractor
Front & Side View
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Over 80 Inches
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Pole Trailers — All Vehicle Widths
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Container Chassis
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LEGEND (USED IN ILLUSTRATIONS)

1. Headlamps (2)-White (4 optional)

2. Side-marker lamps. Front (2)-Amber

3. Side reflectors. Front (2)-Amber

4. Turn-signal lamps. Front (2)-Amber

4a. Turn-signal lamps. Front (2)-Amber (Op-
tional location)

5. Identification lamps. Front (3)-Amber

5a. ldentification lamps. Front (3)-Amber
(Optional location)

6. Clearance lamps. Front (2)-Amber

7. Side-marker lamps. Rear (2)-Red

8. Side-reflectors. Rear (2)-Red

9. Identification lamps. Rear (3)-Red

10. Clearance lamps. Rear (2)-Red

11. Reflectors Rear (2)-Red

12. Stop lamps. Rear (2)-Red

13. License plate lamp. Rear (1)-White

14. Backup lamp. Rear (1)-White (location op-
tional provided optional requirements are
met)

15. Side-marker lamps. Intermediate (2)-
Amber (if vehicle is 30’ or more overall
length)

16. Side reflectors. Intermediate (2)-Amber
(if vehicle is 30" or more overall length)

17. Turn signal lamps. Rear (2)-Amber or Red

18. Tail lamps. Rear (2)-Red

l

111812 1

19. Parking lamps. Front 2-Amber or White
[53 FR 49385, Dec. 7, 1988]

§393.13 Retroreflective sheeting and
reflex reflectors, requirements for
semitrailers and trailers manufac-
tured before December 1, 1993.

(a) Applicability. All trailers and
semitrailers manufactured prior to De-
cember 1, 1993, which have an overall
width of 2,032 mm (80 inches) or more
and a gross vehicle weight rating of
4,536 kg (10,001 pounds) or more, except
trailers that are manufactured exclu-
sively for use as offices or dwellings,
pole trailers (as defined in §390.5), and
trailers transported in a driveaway-
towaway operation, must be equipped
with retroreflective sheeting or an
array of reflex reflectors that meet the
requirements of this section. Motor
carriers have until June 1, 2001 to com-
ply with the requirements of this sec-
tion.
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(b) Retroreflective sheeting and reflex
reflectors. Motor carriers are encour-
aged to retrofit their trailers with a
conspicuity system that meets all of
the requirements applicable to trailers
manufactured on or after December 1,
1993, including the use of
retroreflective sheeting or reflex re-
flectors in a red and white pattern (see
Federal Motor Vehicle Safety Standard
No. 108 (49 CFR 571.108), S5.7, Con-
spicuity systems). Motor carriers which
do not retrofit their trailers to meet
the requirements of FMVSS No. 108, for
example by using an alternative color
pattern, must comply with the remain-
der of this paragraph and with para-
graph (c) or (d) of this section.
Retroreflective sheeting or reflex re-
flectors in colors or color combinations
other than red and white may be used
on the sides or lower rear area of the
semitrailer or trailer until June 1, 2009.
The alternate color or color combina-
tion must be uniform along the sides
and lower rear area of the trailer. The
retroreflective sheeting or reflex re-
flectors on the upper rear area of the
trailer must be white and conform to
the requirements of FMVSS No. 108
(S5.7). Red retroreflective sheeting or
reflex reflectors shall not be used along
the sides of the trailer unless it is used
as part of a red and white pattern.
Retroreflective sheeting shall have a
width of at least 50 mm (2 inches).

(c) Locations for retroreflective sheet-
ing—(1) Sides. Retroreflective sheeting
shall be applied to each side of the
trailer or semitrailer. Each strip of
retroreflective sheeting shall be posi-
tioned as horizontally as practicable,
beginning and ending as close to the
front and rear as practicable. The strip
need not be continuous but the sum of
the length of all of the segments shall
be at least half of the length of the
trailer and the spaces between the seg-
ments of the strip shall be distributed
as evenly as practicable. The center-
line for each strip of retroreflective
sheeting shall be between 375 mm (15
inches) and 1,525 mm (60 inches) above
the road surface when measured with
the trailer empty or unladen, or as
close as practicable to this area. If nec-
essary to clear rivet heads or other
similar obstructions, 50 mm (2 inches)
wide retroreflective sheeting may be

§393.13

separated into two 25 mm (1 inch) wide
strips of the same length and color,
separated by a space of not more than
25 mm (1 inch).

(2) Lower rear area. The rear of each
trailer and semitrailer must be
equipped with retroreflective sheeting.
Each strip of retroreflective sheeting
shall be positioned as horizontally as
practicable, extending across the full
width of the trailer, beginning and end-
ing as close to the extreme edges as
practicable. The centerline for each of
the strips of retroreflective sheeting
shall be between 375 mm (15 inches) and
1,525 mm (60 inches) above the road sur-
face when measured with the trailer
empty or unladen, or as close as prac-
ticable to this area.

(3) Upper rear area. Two pairs of white
strips of retroreflective sheeting, each
pair consisting of strips 300 mm (12
inches) long, must be positioned hori-
zontally and vertically on the right
and left upper corners of the rear of the
body of each trailer and semitrailer, as
close as practicable to the top of the
trailer and as far apart as practicable.
If the perimeter of the body, as viewed
from the rear, is not square or rectan-
gular, the strips may be applied along
the perimeter, as close as practicable
to the uppermost and outermost areas
of the rear of the body on the left and
right sides.

(d) Locations for reflex reflectors.—(1)
Sides. Reflex reflectors shall be applied
to each side of the trailer or
semitrailer. Each array of reflex reflec-
tors shall be positioned as horizontally
as practicable, beginning and ending as
close to the front and rear as prac-
ticable. The array need not be contin-
uous but the sum of the length of all of
the array segments shall be at least
half of the length of the trailer and the
spaces between the segments of the
strip shall be distributed as evenly as
practicable. The centerline for each
array of reflex reflectors shall be be-
tween 375 mm (15 inches) and 1,525 mm
(60 inches) above the road surface when
measured with the trailer empty or un-
laden, or as close as practicable to this
area. The center of each reflector shall
not be more than 100 mm (4 inches)
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from the center of each adjacent reflec-
tor in the segment of the array. If re-
flex reflectors are arranged in an alter-
nating color pattern, the length of re-
flectors of the first color shall be as
close as practicable to the length of the
reflectors of the second color.

(2) Lower rear area. The rear of each
trailer and semitrailer must be
equipped with reflex reflectors. Each
array of reflex reflectors shall be posi-
tioned as horizontally as practicable,
extending across the full width of the
trailer, beginning and ending as close
to the extreme edges as practicable.
The centerline for each array of reflex
reflectors shall be between 375 mm (15
inches) and 1,525 mm (60 inches) above
the road surface when measured with
the trailer empty or unladen, or as
close as practicable to this area. The
center of each reflector shall not be
more than 100 mm (4 inches) from the
center of each adjacent reflector in the
segment of the array.

(3) Upper rear area. Two pairs of white
reflex reflector arrays, each pair at
least 300 mm (12 inches) long, must be
positioned horizontally and vertically
on the right and left upper corners of
the rear of the body of each trailer and
semitrailer, as close as practicable to
the top of the trailer and as far apart
as practicable. If the perimeter of the
body, as viewed from the rear, is not
square or rectangular, the arrays may
be applied along the perimeter, as close
as practicable to the uppermost and
outermost areas of the rear of the body
on the left and right sides. The center
of each reflector shall not be more than
100 mm (4 inches) from the center of
each adjacent reflector in the segment
of the array.

[64 FR 15605, Mar. 31, 1999]

§393.17 Lamps and reflectors—com-
binations in driveaway-towaway
operation.

A combination of motor vehicles en-
gaged in driveaway-towaway operation
must be equipped with operative lamps
and reflectors conforming to the rules
in this section.

(@) The towing vehicle must be
equipped as follows:

(1) On the front, there must be at
least two headlamps, an equal number
at each side, two turn signals, one at

49 CFR Ch. Ill (10-1-99 Edition)

each side, and two clearance lamps, one
at each side.

(2) On each side, there must be at
least one side-marker lamp, located
near the front of the vehicle.

(3) On the rear, there must be at least
two tail lamps, one at each side, and
two stop lamps, one at each side.

(b) Except as provided in paragraph
(c) of this section, the rearmost towed
vehicle of the combination (including
the towed vehicle or a tow-bar com-
bination, the towed vehicle of a single
saddle-mount combination, and the
rearmost towed vehicle of a double or
triple saddle-mount combination) or,
in the case of a vehicle full-mounted on
a saddle-mount vehicle, either the full-
mounted vehicle or the rearmost sad-
dle-mounted vehicle must be equipped
as follows:

(1) On each side, there must be at
least one side-marker lamp, located
near the rear of the vehicle.

(2) On the rear, there must be at least
two tail lamps, two stop lamps, two
turn signals, two clearance lamps, and
two reflectors, one of each type at each
side. In addition, if any vehicle in the
combination is 80 inches or more in
overall width, there must be three
identification lamps on the rear.

(c) If the towed vehicle in a combina-
tion is a mobile structure trailer, it
must be equipped in accordance with
the following lighting devices. For the
purposes of this part, mobile structure
trailer means a trailer that has a roof
and walls, is at least 10 feet wide, and
can be used off road for dwelling or
commercial purposes.

(1) When the vehicle is operated in
accordance with the terms of a special
permit prohibiting operation during
the times when lighted lamps are re-
quired under §392.30, it must have on
the rear—

(i) Two stop lamps, one on each side
of the vertical centerline, at the same
height, and as far apart as practicable;

(ii) Two tail lamps, one on each side
of the vertical centerline, at the same
height, and as far apart as practicable;

(iii) Two red reflex reflectors, one on
each side of the vertical centerline, at
the same height, and as far apart as
practicable; and

(iv) Two turn signal lamps, one on
each side of the vertical centerline, at
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the same height, and as far apart as
practicable.

(2) At all other times, the vehicle
must be equipped as specified in para-
graph (b) of this section.

(d) An intermediate towed vehicle in
a combination consisting of more than
two vehicles (including the first saddle-

§393.17

mounted vehicle of a double saddle-
mount combination and the first and
second saddle-mount vehicles of a tri-
ple saddle-mount combination) must
have one side-marker lamp on each
side, located near the rear of the vehi-
cle.
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(Tow-bar diagram to {llustrate § 393.17.)
FRONT OF TOWING VENICLE REAR OF TOWED VEWICLE
CLEARAKCE LAuPS CLEARANCE LAMPS

{7 TURN S IGNALS

MAD LANPS TAIL LAWPS
ST0P LANPS

REFLECTORS

EACH S10¢

sTOP LAMPOANO TAIL LAMP
[”u_u.u. LANP REQUIRED ON REAR OF S106~MARKER Ull'\

TOWING YEHICLE.
-

m—

©

Lamps may be combined as permitted by § 393.22(e). Color of exterior lighting devices shall
conform to requirements of § 393.25(e). Color of reflectors shall conform to requirements

of §393.26(a).

(Double-saddle-mount diagram to illustrate § 393.17.)
FRORTY OF TOWING VENICLE NCAR OF REARMOST TOWED YENMICLE

DCD0

CLEARANCE LAMPS

b CLEARANCE LAWPS

> TURN S1GKALS

.
TofNt, Liwes
ST0P Lowrs
tare Lawps

L HEAD LAMPS I Tupn $1GuaLS
| AETLLCTQnS
‘l'iglgh% oflldenﬂ-
ication lamps
CACH $10¢ optional.
SIDE-UWARKER LAWP SIDE~MARKER LAMP

SIDE-NARKER LANP

STOP LAMP AND TAIL LAMP REQUIREO ON REAR
TOWING VEHICLE.

Lamps may be combined as permitted by § 393.22. Color of exterior lighting devices shall
conform to requirements of § 393.26(e). Color of reflectors shall conform to requirements
of § 393.26(d).
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§393.20

(8ingle-saddle-mount diagram to {llustrate § 393.17.)

FRONT OF TOWING VEMICLE

CLEARANCE LAMPS

- TURN S 1GHALS

L nEad LAMPS

SIDE~MARKER LAwP

€ACH SIDE

REAR OF TOWED VEMICLE

CLEARANCE LAMPS

0C0

.
10tu1. LawPs
S10P Lawps -
TAIL Laurs
Tukn 5iGwALS
RLFLECTORS -—J

*Helght of ldent |-
fication lamps
optional.

SI0E-MARKER LAWP

STOP LAMP AND TAIL LAMP REQUIRED ONREAR
OF TOWING VERICLE

Lamps may be combined as permitted by § 893.22. Color of exterior lighting devices shall
conform to requirmeents of § 393.26(e). Color of reflectors shall conform to requirements

of § 393.26(d).

(49 U.S.C. 304, 1655; 49 CFR 1.48(b) and 301.60)

[40 FR 36126, Aug. 19, 1975, as amended at 47 FR 47837, Oct. 28, 1982]

§393.19 Requirements for turn
naling systems.

sig-

(a) Every bus, truck, or truck tractor
shall be equipped with a signaling sys-
tem that in addition to signaling turn-
ing movements shall have a switch or
combination of switches that will
cause the two front turn signals and
the two rear turn signals to flash si-
multaneously as a vehicular traffic
hazard warning as required by §392.22
with the ignition on or off.

(b) Every semitrailer and full trailer
shall be equipped so as to have the two
rear turn signals to flash simulta-
neously with the two front turn signals
of the towing vehicle as a vehicular
traffic hazard warning as required by
§392.22(a).

[53 FR 49397, Dec. 7, 1988]

§393.20 Clearance lamps to indicate

extreme width and height.

Clearance lamps shall be mounted so
as to indicate the extreme width of the
motor vehicle (not including mirrors)
and as near the top thereof as prac-
ticable: Provided, That when rear iden-
tification lamps are mounted at the ex-
treme height of the vehicle, rear clear-
ance lamps may be mounted at op-
tional height: And provided further,
That when mounting of front clearance
lamps at the highest point of a trailer
results in such lamps failing to mark
the extreme width of the trailer, such
lamps may be mounted at optional
height but must indicate the extreme
width of the trailer. Clearance lamps
on truck tractors shall be so located as
to indicate the extreme width of the
truck tractor cab.
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49 CFR Ch. Ill (10-1-99 Edition)

(Diagram to illustrate § 393.20 for mounting of lamps on vehicles without permanent

top or sides.)
Frour. e
] —|u|— —
1 H' CLEARANCE T % T
:, " LANPS 1
. 1 b CLEARANCE
LANPS
€ACH BIDE
f=Iz
J b b
_— i

N

O —

SIDE-MARKER LAMP

Q)

SSIDE-MARKER LANP

Lamps may be combined as permitted by § 393.22. Color of exterior lighting devices shall
conform to requirements of § 393.2356(e). Calor of reflectors shall conform to requirements

of §393.236(d).

Diagram to illustrate §393.20 for mounting of
front clearance lamps on truck tractors
with sleeper cabs.)

FRONT

CLEARANCE LANPS

o o

[33 FR 19735, Dec. 25, 1968, as amended at 34
FR 6851, Apr. 24, 1969]

§393.22 Combination of
vices and reflectors.

(a) Permitted combinations. Except as
provided in paragraph (b) of this sec-
tion, two or more lighting devices and
reflectors (whether or not required by
the rules in this part) may be combined
optically if—

lighting de-

(1) Each required lighting device and
reflector conforms to the applicable
rules in this part; and

(2) Neither the mounting nor the use
of a nonrequired lighting device or re-
flector impairs the effectiveness of a
required lighting device or reflector or
causes that device or reflector to be in-
consistent with the applicable rules in
this part.

(b) Prohibited combinations. (1) A turn
signal lamp must not be combined opti-
cally with either a head lamp or other
lighting device or combination of light-
ing devices that produces a greater in-
tensity of light than the turn signal
lamp.

(2) A turn signal lamp must not be
combined optically with a stop lamp
unless the stop lamp function is always
deactivated when the turn signal func-
tion is activated.
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(3) A clearance lamp must not be
combined optically with a tail lamp or
identification lamp.

[39 FR 26908, July 24, 1974]

§393.23 Lighting devices to be electric.

Lighting devices shall be electric, ex-
cept that red liquid-burning lanterns
may be used on the end of loads in the
nature of poles, pipes, and ladders pro-
jecting to the rear of the motor vehi-
cle.

§393.24 Requirements for head lamps
and auxiliary road lighting lamps.

(a) Mounting. Head lamps and auxil-
iary road lighting lamps shall be
mounted so that the beams are readily
adjustable, both vertically and hori-
zontally, and the mounting shall be
such that the aim is not readily dis-
turbed by ordinary conditions of serv-
ice.

(b) Head lamps required. Every bus,
truck, and truck tractor shall be
equipped with a headlighting system
composed of at least two head lamps,
not including fog or other auxiliary
lamps, with an equal number on each
side of the vehicle. The headlighting
system shall provide an upper and
lower distribution of light, selectable
at the driver’s will.

(c) Fog, adverse-weather, and auxiliary
road-lighting lamps. For the purposes of
this section, fog, adverse-weather, and
auxiliary road lighting lamps, when in-
stalled, are considered to be a part of
the headlighting system. Such lamps
may be used in lieu of head lamps
under conditions making their use ad-
visable if there be at least one such
lamp conforming to the appropriate
SAE Standard! for such lamps on each
side of the vehicle.

1 Wherever reference is made in these regu-
lations to SAE Standards or SAE Rec-
ommended Practices, they shall be:

(a) As found in the 1985 edition of the SAE
Handbook with respect to parts and acces-
sories other than lighting devices and reflec-
tors.

(b) When reference is made in these regula-
tions to SAE Standards or SAE Rec-
ommended Practices, they shall be as found
in the 1985 edition of the SAE Handbook:

(1) With respect to parts and accessories
other than lighting devices and reflectors:

§393.25

(d) Aiming and intensity. Head lamps
shall be constructed and installed so as
to provide adequate and reliable illu-
mination and shall conform to the ap-
propriate specification set forth in the
SAE Standards! for ‘‘Electric Head
Lamps for Motor Vehicles’ or ‘‘Sealed-
Beam Head Lamp Units for Motor Ve-
hicles.”

[33 FR 19735, Dec. 25, 1968, as amended at 41
FR 53031, Dec. 3, 1976; 53 FR 49397, Dec. 7,
1988]

§393.25 Requirements for lamps other
than head lamps.

(a) Mounting. All lamps shall be per-
manently and securely mounted in
workmanlike manner on a permanent
part of the motor vehicle, except that
temporary lamps on motor vehicles
being transported in driveaway-
towaway operations and temporary
electric lamps on projecting loads need
not be permanently mounted nor
mounted on a permanent part of the
vehicle. The requirement for three
identification lamps on the centerline
of a vehicle will be met as to location
by one lamp on the centerline, with the
other two at right and left. All tem-
porary lamps must be firmly attached.

(b) Visibility. All required exterior
lamps shall be so mounted as to be ca-
pable of being seen at all distances be-
tween 500 feet and 50 feet under clear
atmospheric conditions during the
time lamps are required to be lighted.
The light from front clearance and
front identification lamps shall be visi-
ble to the front, that from sidemarker
lamps to the side, that from rear clear-
ance, rear identification, and tail
lamps to the rear, and that from pro-
jecting loadmarker lamps from those
directions required by §393.11. This
shall not be construed to apply to
lamps on one unit which are obscured
by another unit of a combination of ve-
hicles.

(c) Specifications. All required lamps
except those already installed on vehi-
cles tendered for transportation in

(2) Lighting devices and reflectors on
motor vehicles manufactured on and after
March 7, 1990, shall conform to FMVSS
571.108 (49 CFR 571.108) in effect at the time
of manufacture of the vehicle. Should a con-
flict arise between FMVSS 571.108 and a SAE
Standard, FMVSS 571.108 will prevail.
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driveaway and towaway operations
shall conform to appropriate require-
ments of the SAE Standards and/or
Recommended Practices?! as indicated
below, except that the minimum re-
quired marking of lamps conforming to
the 1985 requirements shall be as speci-
fied in paragraph (d) of this section.
Projecting load marker lamps shall
conform to the requirements for clear-
ance, side-marker, and identification
lamps. Turn signals shall conform to
the requirements for class A, Type |
turn signals, provided.

(1) Lamps on vehicles made before
July 1, 1961, excepting replacement
lamps as specified in paragraph (c)(2) of
this section, shall conform to the 1952
requirements.

(2) Lamps on vehicles made on and
after July 1, 1961, and replacement
lamps installed on and after December
31, 1961, shall conform to the 1985 re-
quirements.

(3) Lamps temporarily attached to
vehicles transported in driveaway and
towaway operations on and after De-
cember 31, 1961, shall conform to the
1985 requirements.

(d) Certification and markings. All
lamps required to conform to the re-
quirements of the SAE Standards?
shall be certified by the manufacturer
or supplier that they do so conform, by
markings indicated below. The mark-
ings in each case shall be visible when
the lamp is in place on the vehicle.

(1) Stop lamps shall be marked with
the manufacturer’s or supplier’s name
or trade name and shall be marked
“SAE-S”.

(2) Turn signal units shall be marked
with the manufacturer’s or supplier’s
name or trade name and shall be
marked “SAE-AI"" or “SAE-I"".

(3) Tail lamps shall be marked with
the manufacturer’s or supplier’s name
or trade name and shall be marked
“SAE-T”.

(4) Clearance, side marker, identifica-
tion, and projecting load-marker
lamps, except combination lamps, shall
be marked with the manufacturer’s or
supplier’s name or trade name and
shall be marked ““SAE’’ or “SAE-P”’.

1See footnote 1 to §393.24(c).
1See footnote 1 to §393.24(c).

49 CFR Ch. Ill (10-1-99 Edition)

(5) Combination lamps shall be
marked with the manufacturer’s or
supplier’s name or trade name and
shall be marked ““SAE”’ followed by the
appropriate letters indicating the indi-
vidual lamps combined. The letter “A”,
as specified in §393.26(c), may be in-
cluded to certify that a reflector in the
combination conforms to the require-
ments appropriate to such marking. If
the letter ““I’”” follows the letter “A”
immediately the two letters shall be
deemed to refer to a turn signal unit,
as specified in paragraph (d)(2) of this

section. Combination clearance and
side marker lamps may be marked
“SAE-PC”.

(e) Lighting devices to be steady-burn-
ing. All exterior lighting devices shall
be of the steady-burning type except
turn signals on any vehicle, stop lamps
when used as turn signals, warning
lamps on school buses when operating
as such, and warning lamps on emer-
gency and service vehicles authorized
by State or local authorities, and ex-
cept that lamps combined into the
same shell or housing with any turn
signal may be turned off by the same
switch that turns the signal on for
flashing and turned on again when the
turn signal as such is turned off. This
paragraph shall not be construed to
prohibit the use of vehicular hazard
warning signal flashers as required by
§392.22 or permitted by §392.18.

(f) Stop lamp operation. All stop lamps
on each motor vehicle or combination
of motor vehicles shall be actuated
upon application of any of the service
brakes, except that such actuation is
not required upon activation of the
emergency feature of trailer brakes by
means of either manual or automatic
control on the towing vehicle, and ex-
cept that stop lamps on a towing vehi-
cle need not be actuated when service
brakes are applied to the towed vehi-
cles or vehicles only, and except that
no stop lamp need be actuated as such
when it is in use as a turn signal or
when it is turned off by the turn signal
switch as provided in paragraph (e) of
this section.

[33 FR 19735, Dec. 25, 1968, as amended at 48

FR 57139, Dec. 28, 1983; 53 FR 49397, Dec. 7,
1988; 61 FR 1843, Jan. 24, 1996]
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§393.26 Requirements for reflectors.

(a) Mounting. All required reflectors
shall be mounted upon the motor vehi-
cle at a height not less than 15 inches
nor more than 60 inches above the
ground on which the motor vehicle
stands, except that reflectors shall be
mounted as high as practicable on
motor vehicles which are so con-
structed as to make compliance with
the 15-inch requirement impractical.
They shall be so installed as to perform
their function adequately and reliably,
and except for temporary reflectors re-
quired for vehicles in driveaway-
towaway operations, or on projecting
loads, all reflectors shall be perma-
nently and securely mounted in
workmanlike manner so as to provide
the maximum of stability and the min-
imum likelihood of damage. Required
reflectors otherwise properly mounted
may be securely installed on flexible
strapping or belting provided that
under conditions of normal operation
they reflect light in the required direc-
tions. Required temporary reflectors
mounted on motor vehicles during the
time they are in transit in any
driveaway-towaway operation must be
firmly attached.

(b) Specifications. All required reflec-
tors except those installed on vehicles
tendered for transportation in
driveaway and towaway operations
shall comply with FMVSS 571.108 (49
CFR 571.108) in effect at the time the
vehicle was manufactured or the cur-
rent FMVSS 571.108 requirements.

(c) Certification and markings. All re-
flectors required to conform to the
specifications in paragraph (b) shall be
certified by the manufacturer or sup-
plier that they do so conform, by
marking with the manufacturer’s or
supplier’s name or trade name and the
letters ““SAE-A"’. The marking in each
case shall be visible when the reflector
is in place on the vehicle.

(d) Retroreflective surfaces.
Retroreflective surfaces other than re-
quired reflectors may be used, pro-
vided:

(1) Designs do not resemble traffic
control signs, lights, or devices, except
that straight edge striping resembling
a barricade pattern may be used.

§393.28

(2) Designs do not tend to distort the
length and/or width of the motor vehi-
cle.

(3) Such surfaces shall be at least 3
inches from any required lamp or re-
flector unless of the same color as such
lamp or reflector.

(4) No red color shall be used on the
front of any motor vehicle, except for
display of markings or placards re-
quired by §177.823 of this title.

(5) Retroreflective license plates re-
quired by State or local authorities
may be used.

[33 FR 19735, Dec. 25, 1968, as amended at 35
FR 3167, Feb. 19, 1970; 53 FR 49397, Dec. 7,
1988]

§393.27 Wiring specifications.

(a) Wiring for both low voltage (ten-
sion) and high voltage (tension) cir-
cuits shall be constructed and installed
so as to meet design requirements. Wir-
ing shall meet or exceed, both me-
chanically and electrically, the fol-
lowing SAE Standards as found in the
1985 edition of the SAE Handbook:

(1) Commercial vehicle engine igni-
tion systems-SAE J557-High Tension
Ignition Cable.

(2) Commercial vehicle battery cable-
SAE J1127-Jan 80-Battery Cable.

(3) Other commercial vehicle wiring-
SAE J1128-Low Tension Primary Cable.

(b) The source of power and the elec-
trical wiring shall be of such size and
characteristics as to provide the nec-
essary voltage as the design requires to
comply with FMVSS 571.108.

(c) Lamps shall be properly grounded.

NoTE: This shall not prohibit the use of the
frame or other metal parts of a motor vehi-
cle as a return ground system provided
truck-tractor semitrailer/full trailer com-
binations are electrically connected.

[53 FR 49397, Dec. 7, 1988]

§393.28 Wiring to be protected.

(a) The wiring shall—

(1) Be so installed that connections
are protected from weather, abrasion,
road splash, grease, oil, fuel and chaf-
ing;

(2) Be grouped together, when pos-
sible, and protected by nonconductive
tape, braid, or other covering capable
of withstanding severe abrasion or
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shall be protected by being enclosed in
a sheath or tube;

(3) Be properly supported in a manner
to prevent chafing;

(4) Not be so located as to be likely
to be charred, overheated, or enmeshed
in moving parts;

(5) Not have terminals or splices lo-
cated above the fuel tank except for
the fuel sender wiring and terminal;
and

(6) Be protected when passing
through holes in metal by a grommet,
or other means, or the wiring shall be
encased in a protective covering.

(b) The complete wiring system in-
cluding lamps, junction boxes, recep-
tacle boxes, conduit and fittings must
be weather resistant.

(c) Harness connections shall be ac-
complished by a mechanical means.

[53 FR 49397, Dec. 7, 1988]

§393.29 Grounds.

The battery ground and trailer re-
turn ground connections on a grounded
system shall be readily accessible. The
contact surfaces of electrical connec-
tions shall be clean and free of oxide,
paint, or other nonconductive coating.

§393.30 Battery installation.

Every storage battery on every vehi-
cle, unless located in the engine com-
partment, shall be covered by a fixed
part of the motor vehicle or protected
by a removable cover or enclosure. Re-
movable covers or enclosures shall be
substantial and shall be securely
latched or fastened. The storage bat-
tery compartment and adjacent metal
parts which might corrode by reason of
battery leakage shall be painted or
coated with an acid-resisting paint or
coating and shall have openings to pro-
vide ample battery ventilation and
drainage. Wherever the cable to the
starting motor passes through a metal
compartment, the cable shall be pro-
tected against grounding by an acid
and waterproof insulating bushing.
Wherever a battery and a fuel tank are
both placed under the driver’s seat,
they shall be partitioned from each
other, and each compartment shall be
provided with an independent cover,
ventilation, and drainage.

49 CFR Ch. Ill (10-1-99 Edition)

§393.31 Overload protective devices.

(a) The current to all low tension cir-
cuits shall pass through overload pro-
tective devices except that this re-
quirement shall not be applicable to
battery-to-starting motor or battery-
to-generator circuits, ignition and en-
gine control circuits, horn circuits,
electrically-operated fuel pump cir-
cuits, or electric brake circuits.

(b) Trucks, truck-tractors, and buses
meeting the definition of a commercial
motor vehicle and manufactured after
June 30, 1953 shall have protective de-
vices for electrical circuits arranged so
that:

(1) The headlamp circuit or circuits
shall not be affected by a short circuit
in any other lighting circuits on the
motor vehicle; or

(2) The protective device shall be an
automatic reset overload circuit break-
er if the headlight circuit is protected
in common with other circuits.

[33 FR 19735, Dec. 25, 1968, as amended at 53
FR 49397, Dec. 7, 1988]

§393.32 Detachable electrical
tions.

Electrical wiring between towing and
towed vehicles shall be contained in a
cable or cables or entirely within an-
other substantially constructed protec-
tive device. All such electrical wiring
shall be mechanically and electrically
adequate and free of short or open cir-
cuits. Suitable provision shall be made
in every such detachable connection to
afford reasonable assurance against
connection in an incorrect manner or
accidental disconnection. Detachable
connections made by twisting together
wires from the towed and towing units
are prohibited. Precaution shall be
taken to provide sufficient slack in the
connecting wire or cable to accommo-
date without damage all normal mo-
tions of the parts to which they are at-
tached.

connec-

§393.33 Wiring, installation.

Electrical wiring shall be systemati-
cally arranged and installed in a
workmanlike manner. All detachable
wiring, except temporary wiring con-
nections for driveaway-towaway oper-
ations, shall be attached to posts or
terminals by means of suitable cable
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terminals which conform to the SAE
Standard? for ‘““Cable Terminals’ or by
cable terminals which are mechani-
cally and electrically at least equal to
such terminals. The number of wires
attached to any post shall be limited to
the number which such post was de-
signed to accommodate. The presence
of bare, loose, dangling, chafing, or
poorly connected wires is prohibited.

Subpart C—Brakes

§393.40 Required brake systems.

(a) General. A bus, truck, truck trac-
tor, or a combination of motor vehicles
must have brakes adequate to control
the movement of, and to stop and hold,
the vehicle or combination of vehicles.

(b) Specific systems required. (1) A bus,
truck, truck tractor, or combination of
motor vehicles must have—

(i) A service brake system that con-
forms to the requirements of §393.52;
and

(ii) A parking brake system that con-
forms to the requirements of §393.41.

(2) A bus, truck, truck tractor, or a
combination of motor vehicles manu-
factured on or after July 1, 1973, must
have an emergency brake system that
conforms to the requirements of
§393.52(b) and consists of either—

(i) Emergency features of the service
brake system; or

(ii) A system separate from the serv-
ice brake system.

A control by which the driver applies
the emergency brake system must be
located so that the driver can readily
operate it when he/she is properly re-
strained by any seat belt assembly pro-
vided for his/her use. The control for
applying the emergency brake system
may be combined with either the con-
trol for applying the service brake sys-
tem or the control for applying the
parking brake system. However, all
three controls may not be combined.

(c) Interconnected systems. (1) If the
brake systems specified in paragraph
(b) of this section are interconnected in
any way, they must be designed, con-
structed, and maintained so that, upon
the failure of any part of the operating
mechanism of one or more of the sys-

1 See footnote 1 to §393.24(c).

§393.41

tems (except the service brake actu-
ation pedal or valve)—

(i) The vehicle will have operative
brakes; and

(i) In the case of a vehicle manufac-
tured on or after July 1, 1973, the vehi-
cle will have operative brakes capable
of performing as specified in §393.52(b).

(2) A motor vehicle to which the
emergency brake system requirements
of Federal Motor Vehicle Safety Stand-
ard No. 105 (§571.105 of this title) ap-
plied at the time of its manufacture
conforms to the requirements of para-
graph (c)(1) of this section if—

(i) It is maintained in conformity
with the emergency brake require-
ments of Standard No. 105 in effect on
the date of its manufacture; and

(ii) It is capable of performing as
specified in §393.52(b), except upon
structural failure of its brake master
cylinder body or effectiveness indicator
body.

(3) A bus conforms to the require-
ments of paragraph (c)(1) of this sec-
tion if it meets the requirements of
§393.44 and is capable of performing as
specified in §393.52(b).

[36 FR 20297, Oct. 20, 1971, as amended at 37
FR 5251, Mar. 11, 1972]

§393.41 Parking brake system.

(a) Every commercial motor vehicle
manufactured on and after March 7,
1990, except an agricultural commodity
trailer, converter dolly, heavy hauler
or pulpwood trailer, shall at all times
be equipped with a parking brake sys-
tem adequate to hold the vehicle or
combination under any condition of
loading as required by FMVSS 571.121.
An agricultural commodity trailer,
heavy hauler or pulpwood trailer shall
carry sufficient chocking blocks to pre-
vent movement when parked.

(b) The parking brake system shall at
all times be capable of being applied in
conformance with the requirements of
paragraph (a) of the section by either
the driver’s muscular effort, or by
spring action, or by other energy, pro-
vided, that if such other energy is de-
pended on for application of the park-
ing brake, then an accumulation of
such energy shall be isolated from any
common source and used exclusively
for the operation of the parking brake.
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(c) The parking brake system shall be
held in the applied position by energy
other than fluid pressure, air pressure,
or electric energy. The parking brake
system shall be such that it cannot be
released unless adequate energy is
available upon release of the parking
brake to make immediate further ap-
plication with the required effective-
ness.

[34 FR 15418, Oct. 3, 1969, as amended at 53 FR
49398, Dec. 7, 1988]

§393.42 Brakes required on all wheels.

(a) Every commercial motor vehicle
shall be equipped with brakes acting on
all wheels.

(b) Exception. (1) Trucks or truck
tractors having three or more axles—

(i) Need not have brakes on the front
wheels if the vehicle was manufactured
before July 25, 1980; or

(if) Manufactured between July 24,
1980, and October 27, 1986, must be ret-

49 CFR Ch. Ill (10-1-99 Edition)

rofitted to meet the requirements of
this section within one year from Feb-
ruary 26, 1987, if the brake components
have been removed.

(2) Any motor vehicle being towed in
a driveaway-towaway operation must
have operative brakes as may be nec-
essary to ensure compliance with the
performance requirements of §393.52.
This paragraph is not applicable to any
motor vehicle towed by means of a
tow-bar when any other vehicle is full-
mounted on such towed motor vehicle
or any combination of motor vehicles
utilizing three or more saddle-mounts.
(See §393.71(a)(3).)

(3) Any full trailer, any semitrailer,
or any pole trailer having a GVWR of
3,000 pounds or less must be equipped
with brakes if the weight of the towed
vehicle resting on the towing vehicle
exceeds 40 percent of the GVWR of the
towing vehicle.
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§393.43

(Diagrams to illustrate § 393.42 for brake requirements for light

trailers.)
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(Full trailer or 4-wheel pole trailer of 3,000 pounds gross weight or
less must be equipped with brakes if the sum of W-3 and W-4 is
greater than 40 percent of the sum of W-1 and W-2.)
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[52 FR 2803, Jan. 27, 1987, as amended at 53 FR 49398, Dec. 7, 1988; 54 FR 48617, Nov. 24, 1989;
59 FR 25574, May 17, 1994; 61 FR 1843, Jan. 24, 1996]

§393.43 Breakaway and
braking.

emergency

(a) Every motor vehicle, if used to
tow a trailer equipped with brakes,
shall be equipped with means for pro-
viding that in case of breakaway of
such trailer the service brakes on the
towing vehicle will be sufficiently op-
erative to stop the towing vehicle.

(b) Every truck or truck tractor
equipped with air brakes, when used for
towing other vehicles equipped with air
brakes, shall be equipped with two
means of activating the emergency fea-
tures of the trailer brakes. One of these
means shall operate automatically in
the event of reduction of the towing ve-
hicle air supply to a fixed pressure
which shall not be lower than 20 pounds

per square inch nor higher than 45
pounds per square inch. The other
means shall be a manually controlled
device readily operable by a person
seated in the driving seat. lts emer-
gency position or method of operation
shall be clearly indicated. In no in-
stance may the manual means be so ar-
ranged as to permit its use to prevent
operation of the automatic means. The
automatic and manual means required
by this section may be, but are not re-
quired to be, separate.

(c) Every truck tractor and truck
when used for towing other vehicles
equipped with vacuum brakes, shall
have, in addition to the single control
required by §393.49 to operate all
brakes of the combination, a second
manual control device which can be
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used to operate the brakes on the
towed vehicles in emergencies. Such
second control shall be independent of
brake air, hydraulic, and other pres-
sure, and independent of other con-
trols, unless the braking system be so
arranged that failure of the pressure on
which the second control depends will
cause the towed vehicle brakes to be
applied automatically. The second con-
trol is not required by this rule to pro-
vide modulated or graduated braking.

(d) Every trailer required to be
equipped with brakes shall be equipped
with brakes of such character as to be
applied automatically and promptly
upon breakaway from the towing vehi-
cle, and means shall be provided to
maintain application of the brakes on
the trailer in such case for at least 15
minutes.

(e) Air brake systems installed on
towed vehicles shall be so designed, by
the use of “‘no-bleed-back’ relay emer-
gency valves or equivalent devices,
that the supply reservoir used to pro-
vide air for brakes shall be safeguarded
against backflow of air to the towing
vehicle upon reduction of the towing
vehicle air pressure.

(f) The requirements of paragraphs
(b), (c), and (d) of this section shall not
be applicable to motor vehicles in
driveaway-towaway operations.

§393.44 Front brake lines, protection.

On every bus, if equipped with air
brakes, the braking system shall be so
constructed that in the event any
brake line to any of the front wheels is
broken, the driver can apply the brakes
on the rear wheels despite such break-
age. The means used to apply the
brakes may be located forward of the
driver’s seat as long as it can be oper-
ated manually by the driver when the
driver is properly restrained by any
seat belt assembly provided for use.
Every bus shall meet this requirement
or comply with the regulations in ef-
fect at the time of its manufacture.

[53 FR 49400, Dec. 7, 1988]

§393.45 Brake tubing and hose, ade-
quacy.
(a) General requirements. Brake tubing
and brake hose must—
(1) Be designed and constructed in a
manner that insures proper, adequate,

49 CFR Ch. Ill (10-1-99 Edition)

and continued functioning of the tub-
ing or hose;

(2) Be installed in a manner that in-
sures proper continued functioning of
the tubing or hose;

(3) Be long and flexible enough to ac-
commodate without damage all normal
motions of the parts to which it is at-
tached;

(4) Be suitably secured against chaf-
ing, kinking, or other mechanical dam-
age;

(5) Be installed in a manner that pre-
vents it from contacting the vehicle’s
exhaust system or any other source of
high temperatures; and

(6) Conform to the applicable require-
ments of paragraph (b) or (c) of this
section. In addition, all hose installed
on and after January 1, 1981, must con-
form to those applicable subsections of
FMVSS 106 (49 CFR 571.106).

(b) Special requirements for metallic
brake tubing, nonmetallic brake tubing,
coiled nonmetallic brake tubing and brake
hose. (1) Metallic brake tubing, non-
metallic brake tubing, coiled non-
metallic brake tubing, and brake hose
installed on a commercial motor vehi-
cle on and after March 7, 1989, must
meet or exceed one of the following
specifications set forth in the SAE
Handbook, 1985 edition:

(i) Metallic Air Brake Tubing—SAE
Recommended Practice J1149—Metallic
Air Brake System Tubing and Pipe—
July 76.

(ii) Nonmetallic Air Brake Tubing—
SAE Recommended Practice J844—
Nonmetallic Air Brake System Type
B—OCT 80.

(iii) Air Brake Hose—SAE Rec-
ommended Practice J1402—Automotive
Air Brake Hose and Hose Assemblies—
JUN 85.

(iv) Hydraulic Brake Hose—SAE Rec-
ommended Practice J1401 Road Vehi-
cle-Hydraulic Brake Hose Assemblies
for Use with Non-Petroleum Base Hy-
draulic Fluid JUN 85.

(v) Vacuum Brake Hose—SAE Rec-
ommended Practice J1403 Vacuum
Brake Hose JUN 85.

(2) Except as provided in paragraph
(c) of this section, brake hose and
brake tubing installed on a motor vehi-
cle before March 7, 1989, must conform
to 49 CFR 393.45 effective October 31,
1983.
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(c) Nonmetallic brake tubing. Coiled
nonmetallic brake tubing may be used
for connections between towed and
towing vehicles or between the frame
of a towed vehicle and the unsprung
subframe of an adjustable axle of that
vehicle if—

(1) The coiled tubing has a straight
segment (pigtail) at each end that is at
least 2 inches in length and is encased
in a spring guard or similar device
which prevents the tubing from
kinking at the fitting at which it is at-
tached to the vehicle; and

(2) The spring guard or similar device
has at least 2 inches of closed coils or
similar surface at its interface with the
fitting and extends at least 1% inches
into the coiled segment of the tubing
from its straight segment.

(d) Brake tubing and brake hose, uses.
Metallic and nonmetallic brake tubing
is intended for use in areas of the brake
system where relative movement in the
line is not anticipated. Brake hose and
coiled nonmetallic brake tubing is in-
tended for use in the brake system
where substantial relative movement
in the line is anticipated or the hose/
coiled nonmetallic brake tubing is ex-
posed to potential tension or impact
such as between the frame and axle in
a conventional type suspension system
(axle attached to frame by suspension
system). Nonmetallic brake tubing
may be used through an articulation
point provided movement is less than
4.5 degrees in a vertical plane, and 7.4
degrees in a transverse horizontal
plane.

(49 U.S.C. 304, 1655; 49 CFR 1.48(b) and 301.60)

[38 FR 4333, Feb. 13, 1973, as amended at 44
FR 25457, May 1, 1979; 45 FR 46424, July 10,
1980; 47 FR 47837, Oct. 28, 1982; 53 FR 49400,
Dec. 7, 1988]

§393.46 Brake tubing and hose con-
nections.

All connections for air, vacuum, or
hydraulic braking systems shall:

(a) Be adequate in material and con-
struction to insure proper continued
functioning;

(b) Be designed, constructed, and in-
stalled so as to insure, when properly
connected, an attachment free of leaks,
constrictions, or other defects;

(c) Have suitable provision in every
detachable connection to afford reason-

§393.48

able assurance against accidental dis-
connection;

(d) Have the vacuum brake engine
manifold connection at least three-
eighths inch in diameter.

(e) If installed on a vehicle on or
after January 1, 1981, meet require-
ments under applicable subsections of
FMVSS 106 (49 CFR 571.106).

(f) Splices in tubing if installed on a
vehicle after March 7, 1989, must use
fittings that meet the requirements of
SAE Standard J512-OCT 80 Automotive
Tube Fittings or for air brake systems
SAE J246—March 81 Spherical and
Flanged Sleeve (Compression) Tube
Fittings as found in the SAE Handbook
1985 edition.

[33 FR 19735, Dec. 28, 1968, as amended at 44
FR 25457, May 1, 1979; 53 FR 49400, Dec. 7,
1988]

§393.47 Brake lining.

The brake lining n every motor vehi-
cle shall be so constructed and in-
stalled as not to be subject to excessive
fading and grabbing and shall be ade-
quate in thickness, means of attach-
ment, and physical characteristics to
provide for safe and reliable stopping of
the motor vehicle.

§393.48 Brakes to be operative.

(a) General rule. Except as provided in
paragraphs (b) and (c) of this section,
all brakes with which a motor vehicle
is equipped must at all times be capa-
ble of operating.

(b) Devices to reduce or remove front-
wheel braking effort. A motor vehicle
may be equipped with a device to re-
duce the braking effort upon its front
wheels or, in the case of a three-axle
truck or truck tractor manufactured
before March 1, 1975, to remove the
braking effort upon its front wheels, if
that device conforms to, and is used in
compliance with, the rules in para-
graph (b) (1) or (2) of this section.

(1) Manually operated devices. A
manually operated device to reduce or
remove the front-wheel braking effort
must not be—

(i) Installed in a motor vehicle other
than a bus, truck, or truck tractor; or

(ii) Installed in a bus, truck, or truck
tractor manufactured after February
28, 1975; or
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(iii) Used in the reduced mode except
when the vehicle is operating under ad-
verse conditions such as wet, snowy, or
icy roads.

(2) Automatic devices. An automatic
device to reduce the front-wheel brak-
ing effort by up to 50 percent of the
normal braking force, regardless of
whether or not antilock system failure
has occurred on any axle, must not—

(i) Be operable by the driver except
upon application of the control that ac-
tivates the braking system; and

(ii) Be operable when the pressure
that transmits brake control applica-
tion force exceeds—

(A) 85 psig on air-mechanical braking
systems; or

(B) 85 percent of the maximum sys-
tem pressure in the case of vehicles
utilizing other than compressed air.

(c) Towed vehicle. Paragraph (a) of
this section does not apply to—

(1) A disabled vehicle being towed; or

(2) A vehicle being towed in a
driveaway-towaway operation which is
exempt from the general rule of §393.42
under paragraph (b) of that section.

(Sec. 204 of the Interstate Commerce Act, as
amended (49 U.S.C. 304); sec. 6 of the Depart-
ment of Transportation Act (49 U.S.C. 1655),
and the delegations of authority by the Sec-
retary of Transportation and the Federal
Highway Administrator at 49 CFR 1.48 and
301.60, respectively)

[39 FR 26907, July 24, 1974, as amended at 41
FR 29130, July 15, 1976; 41 FR 53031, Dec. 3,
1976]

§393.49 Single valve to operate all
brakes.

Every motor vehicle, the date of
manufacture of which is subsequent to
June 30, 1953, which is equipped with
power brakes, shall have the braking
system so arranged that one applica-
tion valve shall when applied operate
all the service brakes on the motor ve-
hicle or combination of motor vehicles.
This requirement shall not be con-
strued to prohibit motor vehicles from
being equipped with an additional
valve to be used to operate the brakes
on a trailer or trailers or as provided in
§393.44. This section shall not be appli-
cable to driveaway-towaway operations
unless the brakes on such operations
are designed to be operated by a single
valve.

49 CFR Ch. Ill (10-1-99 Edition)

§393.50 Reservoirs required.

(a) General. Every commercial motor
vehicle using air or vacuum for break-
ing shall be equipped with reserve ca-
pacity or a reservoir sufficient to en-
sure a full service brake application
with the engine stopped without de-
pleting the air pressure or vacuum
below 70 percent of that pressure or de-
gree of vacuum indicated by the gauge
immediately before the brake applica-
tion is made. For purposes of this sec-
tion, a full service brake application is
considered to be made when the service
brake pedal is pushed to the limit of its
travel.

(b) Safeguarding of air and vacuum. (1)
Every bus, truck, and truck tractor,
when equipped with air or vacuum res-
ervoirs and regardless of date of manu-
facture, shall have such reservoirs so
safeguarded by a check valve or equiv-
alent device that in the event of failure
or leakage in its connection to the
source of compressed air or vacuum the
air or vacuum supply in the reservoir
shall not be depleted by the leak or
failure.

(2) Means shall be provided to estab-
lish the check valve to be in working
order. On and after May 1, 1966, means
other than loosening or disconnection
of any connection between the source
of compressed air or vacuum and the
check valve, and necessary tools for op-
eration of such means, shall be pro-
vided to prove that the check valve is
in working order. The means shall be
readily accessible either from the
front, side, or rear of the vehicle, or
from the driver’s compartment.

(i) In air brake systems with one res-
ervoir, the means shall be a cock,
valve, plug, or equivalent device ar-
ranged to vent a cavity having free
communication with the connection
between the check valve and the source
of compressed air or vacuum.

(ii) Where air is delivered by a com-
pressor into one tank or compartment
(wet tank), and air for braking is taken
directly from another tank or compart-
ment (dry tank) only, with the re-
quired check valve between the tanks
or compartments, a manually operated
drain cock on the first (wet) tank or
compartment will serve as a means
herein required if it conforms to the re-
quirements herein.
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(iii) In vacuum systems stopping the
engine will serve as the required
means, the system remaining evacu-
ated as indicated by the vacuum gauge.

[33 FR 19735, Dec. 25, 1968, as amended at 53
FR 49400, Dec. 7, 1988]

§393.51 Warning devices and gauges.

(a) General. In the manner and to the
extent specified in paragraphs (b), (c),
(d), and (e) of this section, a bus, truck,
or truck tractor must be equipped with
a signal that provides a warning to the
driver when a failure occurs in the ve-
hicle’s service brake system.

(b) Hydraulic brakes. A vehicle manu-
factured on or after July 1, 1973, and
having service brakes activated by hy-
draulic fluid must be equipped with a
warning signal that performs as fol-
lows:

(1) If Federal Motor Vehicle Safety
Standard No. 105 (§571.105 of this title)
was applicable to the vehicle at the
time it was manufactured, the warning
signal must conform to the require-
ments of that standard.

(2) If Federal Motor Vehicle Safety
Standard No. 105 (§571.105) was not ap-
plicable to the vehicle at the time it
was manufactured, the warning signal
must become operative, before or upon
application of the brakes in the event
of a hydraulic-type complete failure of
a partial system. The signal must be
readily audible or visible to the driver.

(c) Air brakes. A vehicle (regardless of
the date it was manufactured) having
service brakes activated by compressed
air (air-mechanical brakes) or a vehicle
towing a vehicle having service brakes
activated by compressed air (air-me-
chanical brakes) must be equipped, and
perform, as follows:

(1) The vehicle must have a low air
pressure warning device that conforms
to the requirements of either para-
graph (c)(1) (i) or (ii) of this section.

(i) If Federal Motor Vehicle Safety
Standard No. 121 (§571.121 of this title)
was applicable to the vehicle at the
time it was manufactured, the warning
device must conform to the require-
ments of that standard.

(ii) If Federal Motor Vehicle Safety
Standard No. 121 (§571.121) was not ap-
plicable to the vehicle at the time it
was manufactured, the vehicle must
have a device that provides a readily

§393.52

audible or visible continuous warning
to the driver whenever the pressure of
the compressed air in the braking sys-
tem is below a specified pressure,
which must be at least one-half of the
compressor governor cutout pressure.

(2) The vehicle must have a pressure
gauge which indicates to the driver the
pressure in pounds per square inch
available for braking.

(d) Vacuum brakes. A vehicle (regard-
less of the date it was manufactured)
having service brakes activated by vac-
uum or a vehicle towing a vehicle hav-
ing service brakes activated by vacuum
must be equipped with—

(1) A device that provides a readily
audible or visible continuous warning
to the driver whenever the vacuum in
the vehicle’s supply reservoir is less
than 8 inches of mercury; and

(2) A vacuum gauge which indicates
to the driver the vacuum in inches of
mercury available for braking.

(e) Hydraulic brakes applied or assisted
by air or vacuum. A vehicle having a
braking system in which hydraulically
activated service brakes are applied or
assisted by compressed air or vacuum
must be equipped with both a warning
signal that conforms to the require-
ments of paragraph (b) of this section
and a warning device that conforms to
the requirements of either paragraph
(c) or paragraph (d) of this section.

(f) Maintenance. The warning signals,
devices, and gauges required by this
section must be maintained in opera-
tive condition.

[37 FR 5251, Mar. 11, 1972, as amended at 53
FR 49400, Dec. 7, 1988]

§393.52 Brake performance.

(a) Upon application of its service
brakes, a motor vehicle or combination
of motor vehicles must under any con-
dition of loading in which it is found on
a public highway, be capable of—

(1) Developing a braking force at
least equal to the percentage of its
gross weight specified in the table in
paragraph (d) of this section;

(2) Decelerating to a stop from 20
miles per hour at not less than the rate
specified in the table in paragraph (d)
of this section; and

(3) Stopping from 20 miles per hour in
a distance, measured from the point at
which movement of the service brake
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pedal or control begins, that is not
greater than the distance specified in
the table in paragraph (d) of this sec-
tion.

(b) Upon application of its emergency
brake system and with no other brake
system applied, a motor vehicle or
combination of motor vehicles must,
under any condition of loading in
which it is found on a public highway,
be capable of stopping from 20 miles
per hour in a distance, measured from
the point at which movement of the
emergency brake control begins, that
is not greater than the distance speci-

49 CFR Ch. Ill (10-1-99 Edition)

fied in the table in paragraph (d) of this
section.

(c) Conformity to the stopping-dis-
tance requirements of paragraphs (a)
and (b) of this section shall be deter-
mined under the following conditions:

(1) Any test must be made with the
vehicle on a hard surface that is sub-
stantially level, dry, smooth, and free
of loose material.

(2) The vehicle must be in the center
of a 12-foot-wide lane when the test be-
gins and must not deviate from that
lane during the test.

(d) Vehicle brake performance table:

Service brake systems Emergency
brake sys-
) tems
Brakin: -
052 858 | Dceiraion | A bk | Apploaton
: eceleration | and braking pplication
Type of motor vehicle &er(ﬁgg;ag:_ in feet per distance in | and braking
r?icle or second per feet from distance in
combination second initial speed | feet from
weight of 20 m.p.h. | initial speed
9 of 20 m.p.h.

A. Passenger-carrying vehicles.
(1) Vehicles with a seating capacity of 10 persons or less, in-
cluding driver, and built on a passenger car chassis ................ 65.2 21 20 54
(2) Vehicles with a seating capacity of more than 10 persons, in-
cluding driver, and built on a passenger car chassis; vehicles
built on a truck or bus chassis and having a manufacturer's

GVWR of 10,000 pounds or less . 52.8 17 25 66
(3) All other passenger-carrying vehicles .. 435 14 35 85
B. Property-carrying vehicles.
(1) Single unit vehicles having a manufacturer's GVWR of
10,000 POUNdS OF lESS ....c.ccveuirierrriieieicieieeeeee e 52.8 17 25 66

(2) Single unit vehicles having a manufacturer's GVWR of mor
than 10,000 pounds, except truck tractors. Combinations of a
2-axle towing vehicle and trailer having a GVWR of 3,000
pounds or less. All combinations of 2 or less vehicles in
driveaway or towaway OPeration ............cceceeevviviinisinecninnnnnns 43.4 14 35 85

(3) All other property-carrying vehicles and combinations of prop-
erty-carrying vehicles ... . T .

43.5 14 40 90

NOTE: (a) There is a definite mathematical relationship between the figures in columns 2 and 3. If the decelerations set forth in
column 3 are divided by 32.2 feet per second per second, the figures in column 2 will be obtained. (For example, 21 divided by
32.2 equals 65.2 percent.) Column 2 is included in the tabulation because certain brake-testing devices utilize this factor.

(b) The decelerations specified in column 3 are an indication of the effectiveness of the basic brakes, and as measured in
practical brake testing are the maximum decelerations attained at some time during the stop. These decelerations as measured
in brake tests cannot be used to compute the values in column 4 because the deceleration is not sustained at the same rate
over the entire period of the stop. The deceleration increases from zero to a maximum during a period of brake-system applica-
tion and brake-force buildup. Also, other factors may cause the deceleration to decrease after reaching a maximum. The added
distance which results because maximum deceleration is not sustained is included in the figures in column 4 but is not indicated
by the usual brake-testing devices for checking deceleration.

(c) The distances in column 4 and the decelerations in column 3 are not directly related. “Brake-system application and brak-
ing distance in feet” (column 4) is a definite measure of the overall effectiveness of the braking system, being the distance trav-
eled between the point at which the driver starts to move the braking controls and the point at which the vehicle comes to rest. It
includes distance traveled while the brakes are being applied and distance traveled while the brakes are retarding the vehicle.

(d) The distance traveled during the period of brake-system application and brake-force buildup varies with vehicle type, being
negligible for many passenger cars and greatest for combinations of commercial vehicles. This fact accounts for the variation
from 20 to 40 feet in the values in column 4 for the various classes of vehicles.

(e) The terms “GVWR” and “GVW” refer to the manufacturer's gross vehicle rating and the actual gross vehicle weight,
respectively.

[36 FR 20298, Oct. 20, 1971, as amended at 37 FR 5251, Mar. 11, 1972; 37 FR 11336, June 7, 1972]

motor vehicle manufactured on or after
October 20, 1993, and equipped with a
hydraulic brake system, shall meet the
automatic brake adjustment system

§393.53 Automatic brake adjusters
and brake adjustment indicators.

(a) Automatic brake adjusters (hydrau-
lic brake systems). Each commercial
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requirements of Federal Motor Vehicle
Safety Standard No. 105 (49 CFR 571.105,
S5.1) applicable to the vehicle at the
time it was manufactured.

(b) Automatic brake adjusters (air brake
systems). Each commercial motor vehi-
cle manufactured on or after October
20, 1994, and equipped with an air brake
system shall meet the automatic brake
adjustment system requirements of
Federal Motor Vehicle Safety Standard
No. 121 (49 CFR 571.121, S5.1.8) applica-
ble to the vehicle at the time it was
manufactured.

(c) Brake adjustment indicator (air
brake systems). On each commercial
motor vehicle manufactured on or after
October 20, 1994, and equipped with an
air brake system which contains an ex-
ternal automatic adjustment mecha-
nism and an exposed pushrod, the con-
dition of service brake under-adjust-
ment shall be displayed by a brake ad-
justment indicator conforming to the
requirements of Federal Motor Vehicle
Safety Standard No. 121 (49 CFR 571.121,
S5.1.8) applicable to the vehicle at the
time it was manufactured.

[60 FR 46245, Sept. 6, 1995]

§393.55 Antilock brake systems.

(a) Hydraulic brake systems. Each
truck and bus manufactured on or after
March 1, 1999 (except trucks and buses
engaged in driveaway-towaway oper-
ations), and equipped with a hydraulic
brake system, shall be equipped with
an antilock brake system that meets
the requirements of Federal Motor Ve-
hicle Safety Standard (FMVSS) No. 105
(49 CFR 571.105, S5.5).

(b) ABS malfunction indicators for hy-
draulic braked vehicles. Each hydraulic
braked vehicle subject to the require-
ments of paragraph (a) of this section
shall be equipped with an ABS mal-
function indicator system that meets
the requirements of FMVSS No. 105 (49
CFR 571.105, S5.3).

(c) Air brake systems. (1) Each truck

tractor manufactured on or after
March 1, 1997 (except truck tractors en-
gaged in driveaway-towaway oper-
ations), shall be equipped with an

antilock brake system that meets the
requirements of FMVSS No. 121 (49
CFR 571.121, S5.1.6.1(b)).

(2) Each air braked commercial
motor vehicle other than a truck trac-

§393.55

tor, manufactured on or after March 1,
1998 (except commercial motor vehicles
engaged in driveaway-towaway oper-
ations), shall be equipped with an
antilock brake system that meets the
requirements of FMVSS No. 121 (49
CFR 571.121, S5.1.6.1(a) for trucks and
buses, S5.2.3 for semitrailers, converter
dollies and full trailers).

(d) ABS malfunction circuits and sig-
nals for air braked vehicles. (1) Each
truck tractor manufactured on or after
March 1, 1997, and each single-unit air
braked vehicle manufactured on or
after March 1, 1998, subject to the re-
quirements of paragraph (c) of this sec-
tion, shall be equipped with an elec-
trical circuit that is capable of sig-
naling a malfunction that affects the
generation or transmission of response
or control signals to the vehicle’s
antilock brake system (49 CFR 571.121,
S5.1.6.2(a)).

(2) Each truck tractor manufactured
on or after March 1, 2001, and each sin-
gle-unit vehicle that is equipped to tow
another air-braked vehicle, subject to
the requirements of paragraph (c) of
this section, shall be equipped with an
electrical circuit that is capable of
transmitting a malfunction signal from
the antilock brake system(s) on the
towed vehicle(s) to the trailer ABS
malfunction lamp in the cab of the
towing vehicle, and shall have the
means for connection of the electrical
circuit to the towed vehicle. The ABS
malfunction circuit and signal shall
meet the requirements of FMVSS No.
121 (49 CFR 571.121, S5.1.6.2(b)).

(3) Each semitrailer, trailer con-
verter dolly, and full trailer manufac-
tured on or after March 1, 2001, and
subject to the requirements of para-
graph (c)(2) of this section, shall be
equipped with an electrical circuit that
is capable of signaling a malfunction in
the trailer’'s antilock brake system,
and shall have the means for connec-
tion of this ABS malfunction circuit to
the towing vehicle. In addition, each
trailer manufactured on or after March
1, 2001, subject to the requirements of
paragraph (c)(2) of this section, that is
designed to tow another air-brake
equipped trailer shall be capable of
transmitting a malfunction signal from
the antilock brake system(s) of the
trailer(s) it tows to the vehicle in front
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of the trailer. The ABS malfunction
circuit and signal shall meet the re-
quirements of FMVSS No. 121 (49 CFR
571.121, S5.2.3.2).

(e) Exterior ABS malfunction indicator
lamps for trailers. Each trailer (includ-
ing a trailer converter dolly) manufac-
tured on or after March 1, 1998 and be-
fore March 1, 2009, and subject to the
requirements of paragraph (c)(2) of this
section, shall be equipped with an ABS
malfunction indicator lamp which
meets the requirements of FMVSS No.
121 (49 CFR 571.121, S5.2.3.3).

[63 FR 24465, May 4, 1998]

Subpart D—Glazing and Window
Construction

§393.60 Glazing in specified openings.

(a) Glazing material. Glazing material
used in windshields, windows, and
doors on a motor vehicle manufactured
on or after December 25, 1968, shall at a
minimum meet the requirements of
Federal Motor Vehicle Safety Standard
(FMVSS) No. 205 in effect on the date
of manufacture of the motor vehicle.
The glazing material shall be marked
in accordance with FMVSS No. 205 (49
CFR 571.205, S6).

(b) Windshields required. Each bus,
truck and truck-tractor shall be
equipped with a windshield. Each wind-
shield or portion of a multi-piece wind-
shield shall be mounted using the full
periphery of the glazing material.

(c) Windshield condition. With the ex-
ception of the conditions listed in para-
graphs (c)(1), (c)(2), and (c)(3) of this
section, each windshield shall be free of
discoloration or damage in the area ex-
tending upward from the height of the
top of the steering wheel (excluding a
51 mm (2 inch) border at the top of the
windshield) and extending from a 25
mm (1 inch) border at each side of the
windshield or windshield panel. Excep-
tions:

(1) Coloring or tinting which meets
the requirements of paragraph (d) of
this section;

(2) Any crack that is not intersected
by any other cracks;

(3) Any damaged area which can be
covered by a disc 19 mm (% inch) in di-
ameter if not closer than 76 mm (3

49 CFR Ch. Ill (10-1-99 Edition)

inches) to any other similarly damaged
area.

(d) Coloring or tinting of windshields
and windows. Coloring or tinting of
windshields and the windows to the im-
mediate right and left of the driver is
allowed, provided the parallel luminous
transmittance through the colored or
tinted glazing is not less than 70 per-
cent of the light at normal incidence in
those portions of the windshield or
windows which are marked as having a
parallel luminous transmittance of not
less than 70 percent. The transmittance
restriction does not apply to other win-
dows on the commercial motor vehicle.

(e) Prohibition on obstructions to the
driver’s field of view—(1) Devices mounted
at the top of the windshield. Antennas,
transponders, and similar devices must
not be mounted more than 152 mm (6
inches) below the upper edge of the
windshield. These devices must be lo-
cated outside the area swept by the
windshield wipers, and outside the
driver’s sight lines to the road and
highway signs and signals.

(2) Decals and stickers mounted on the
windshield. Commercial Vehicle Safety
Alliance (CVSA) inspection decals, and
stickers and/or decals required under
Federal or State laws may be placed at
the bottom or sides of the windshield
provided such decals or stickers do not
extend more than 115 mm (4% inches)
from the bottom of the windshield and
are located outside the area swept by
the windshield wipers, and outside the
driver’s sight lines to the road and
highway signs or signals.

[63 FR 1387, Jan. 9, 1998]

§393.61 Window construction.

(a) Windows in trucks and truck trac-
tors. Every truck and truck tractor, ex-
cept vehicles engaged in armored car
service, shall have, in addition to the
area provided by the windshield, at
least one window on each side of the
driver’'s compartment, which window
shall have sufficient area to contain ei-
ther an ellipse having a major axis of
18 inches and a minor axis of 13 inches
or an opening containing 200 square
inches formed by a rectangle 13 inches
by 17% inches with corner arcs of 6-
inch maximum radius. The major axis
of the ellipse and the long axis of the
rectangle shall not make an angle of
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more than 45 degrees with the surface
on which the unladen vehicle stands;
however, if the cab is designed with a
folding door or doors or with clear
openings where doors or windows are
customarily located, then no windows
shall be required in such locations.

(b) Bus windows. (1) Except as pro-
vided in paragraph (b)(3) of this section
a bus manufactured before September
1, 1973, having a seating capacity of
more than eight persons shall have, in
addition to the area provided by the
windshield, adequate means of escape
for passengers through windows. The
adequacy of such means shall be deter-
mined in accordance with the following
standards: For each seated passenger
space provided, inclusive of the driver
there shall be at least 67 square inches
of glazing if such glazing is not con-
tained in a push-out window; or at
least 67 square inches of free opening
resulting from opening of a push-out
type window. No area shall be included
in this minimum prescribed area unless
it will provide an unobstructed opening
sufficient to contain an ellipse having
a major axis of 18 inches and a minor
axis of 13 inches or an opening con-
taining 200 square inches formed by a
rectangle 13 inches by 17% inches with
corner arcs of 6-inch maximum radius.
The major axis of the elipse and the
long axis of the rectangle shall make
an angle of not more than 45° with the
surface on which the unladen vehicle
stands. The area shall be measured ei-
ther by removal of the glazing if not of
the push-out type or of the movable
sash if of the push-out type, and it
shall be either glazed with laminated
safety glass or comply with paragraph
(c) of this section. No less than 40 per-
cent of such prescribed glazing or open-
ing shall be on one side of any bus.

(2) A bus, including a school bus,
manufactured on and after September
1, 1973, having a seating capacity of
more than 10 persons shall have emer-
gency exits in conformity with Federal
Motor Vehicle Safety Standard No. 217,
part 571 of this title.

(3) A bus manufactured before Sep-
tember 1, 1973, may conform to Federal
Motor Vehicle Safety Standard No. 217,
part 571 of this title, in lieu of con-
forming to paragraph (b)(1) of this sec-
tion.

§393.62

(c) Push-out window requirements. (1)
Except as provided in paragraph (c)(3)
of this section, every glazed opening in
a bus manufactured before September
1, 1973, and having a seating capacity of
more than eight persons, used to sat-
isfy the requirements of paragraph
(b)(1) of this section, if not glazed with
laminated safety glass, shall have a
frame or sash so designed, constructed,
and maintained that it will yield out-
wardly to provide the required free
opening when subjected to the drop
test specified in Test 25 of the Amer-
ican Standard Safety Code referred to
in §393.60. The height of drop required
to open such push-out windows shall
not exceed the height of drop required
to break the glass in the same window
when glazed with the type of laminated
glass specified in Test 25 of the Code.
The sash for such windows shall be con-
structed of such material and be of
such design and construction as to be
continuously capable of complying
with the above requirement.

(2) On a bus manufactured on and
after September 1, 1973, having a seat-
ing capacity of more than 10 persons,
each push-out window shall conform to
Federal Motor Vehicle Safety Standard
No. 217, (§571.217) of this title.

(3) A bus manufactured before Sep-
tember 1, 1973, may conform to Federal
Motor Vehicle Safety Standard No. 217
(8571.217) of this title, in lieu of con-
forming to paragraph (c)(1) of this sec-
tion.

[33 FR 19735, Dec. 25, 1968, as amended at 37
FR 11677, June 10, 1972]

§393.62 Window obstructions.

Windows, if otherwise capable of
complying with §393.61 (a) and (b), shall
not be obstructed by bars or other such
means located either inside or outside
such windows such as would hinder the
escape of occupants unless such bars or
other such means are so constructed as
to provide a clear opening, at least
equal to the opening provided by the
window to which it is adjacent, when
subjected to the same test specified in
§393.61(c). The point of application of
such test force shall be such as will be
most likely to result in the removal of
the obstruction.
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§393.63 Windows, markings.

(@) On a bus manufactured before
September 1, 1973, each bus push-out
window and any other bus escape win-
dow glazed with laminated safety glass
required in §393.61 shall be identified as
such by clearly legible and visible
signs, lettering, or decalcomania. Such
marking shall include appropriate
wording to indicate that it is an escape
window and also the method to be used
for obtaining emergency exit.

(b) On a bus manufactured on and
after September 1, 1973, emergency
exits required in §393.61 shall be
marked to conform to Federal Motor
Vehicle Safety Standard No. 217
(§571.217), of this title.

(¢) A bus manufactured before Sep-
tember 1, 1973, may mark emergency
exits to conform to Federal Motor Ve-
hicle Safety Standard No. 217 (§571.217),
of this title in lieu of conforming to
paragraph (a) of this section.

[37 FR 11678, June 10, 1972]
Subpart E—Fuel Systems

AUTHORITY: Sec. 204, Interstate Commerce
Act, as amended, 49 U.S.C. 304; sec. 6, Depart-
ment of Transportation Act, 49 U.S.C. 1655;
delegation of authority at 49 CFR 1.48 and
389.4.

§393.65 All fuel systems.

(a) Application of the rules in this sec-
tion. The rules in this section apply to
systems for containing and supplying
fuel for the operation of motor vehicles
or for the operation of auxiliary equip-
ment installed on, or used in connec-
tion with, motor vehicles.

(b) Location. Each fuel system must
be located on the motor vehicle so
that—

(1) No part of the system extends be-
yond the widest part of the vehicle;

(2) No part of a fuel tank is forward
of the front axle of a power unit;

(3) Fuel spilled vertically from a fuel
tank while it is being filled will not
contact any part of the exhaust or elec-
trical systems of the vehicle, except
the fuel level indicator assembly;

(4) Fill pipe openings are located out-
side the vehicle’s passenger compart-
ment and its cargo compartment;
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(5) A fuel line does not extend be-
tween a towed vehicle and the vehicle
that is towing it while the combination
of vehicles is in motion; and

(6) No part of the fuel system of a bus
manufactured on or after January 1,
1973, is located within or above the pas-
senger compartment.

(c) Fuel tank installation. Each fuel
tank must be securely attached to the
motor vehicle in a workmanlike man-
ner.

(d) Gravity or syphon feed prohibited. A
fuel system must not supply fuel by
gravity or syphon feed directly to the
carburetor or injector.

(e) Selection control valve location. If a
fuel system includes a selection con-
trol valve which is operable by the
driver to regulate the flow of fuel from
two or more fuel tanks, the valve must
be installed so that either—

(1) The driver may operate it while
watching the roadway and without
leaving his/her driving position; or

(2) The driver must stop the vehicle
and leave his/her seat in order to oper-
ate the valve.

(f) Fuel lines. A fuel line which is not
completely enclosed in a protective
housing must not extend more than 2
inches below the fuel tank or its sump.
Diesel fuel crossover, return, and with-
drawal lines which extend below the
bottom of the tank or sump must be
protected against damage from impact.
Every fuel line must be—

(1) Long enough and flexible enough
to accommodate normal movements of
the parts to which it is attached with-
out incurring damage; and

(2) Secured against chafing, kinking,
or other causes of mechanical damage.

(9) Excess flow valve. When pressure
devices are used to force fuel from a
fuel tank, a device which prevents the
flow of fuel from the fuel tank if the
fuel feed line is broken must be in-
stalled in the fuel system.

[36 FR 15445, Aug. 14, 1971, as amended at 37
FR 4341, Mar. 2, 1972; 37 FR 28752, Dec. 29,
1972]

§393.67 Liquid fuel tanks.

(a) Application of the rules in this sec-
tion. (1) A liquid fuel tank manufac-
tured on or after January 1, 1973, and a
side-mounted gasoline tank must con-
form to all the rules in this section.
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(2) A diesel fuel tank manufactured
before January 1, 1973, and mounted on
a bus must conform to the rules in
paragraphs (c)(7)(iii) and (d)(2) of this
section.

(3) A diesel fuel tank manufactured
before January 1, 1973, and mounted on
a vehicle other than a bus must con-
form to the rules in paragraph
(c)(7)(iii) of this section.

(4) A gasoline tank, other than a
side-mounted gasoline tank, manufac-
tured before January 1, 1973, and
mounted on a bus must conform to the
rules in paragraphs (c) (1) through (10)
and (d)(2) of this section.

(5) A gasoline tank, other than a
side-mounted gasoline tank, manufac-
tured before January 1, 1973, and
mounted on a vehicle other than a bus
must conform to the rules in para-
graphs (c) (1) through (10), inclusive, of
this section.

(6) Private motor carrier of pas-
sengers. Motor carriers engaged in the
private transportation of passengers
may continue to operate a commercial
motor vehicle which was not subject to
this section or 49 CFR 571.301 at the
time of its manufacture, provided the
fuel tank of such vehicle is maintained
to the original manufacturer’s stand-
ards.

(b) Definitions. As used in this sec-
tion—

(1) The term liquid fuel tank means a
fuel tank designed to contain a fuel
that is liquid at normal atmospheric
pressures and temperatures.

(2) A side-mounted fuel tank is a lig-
uid fuel tank which—

(i) If mounted on a truck tractor, ex-
tends outboard of the vehicle frame
and outside of the plan view outline of
the cab; or

(if) If mounted on a truck, extends
outboard of a line parallel to the longi-
tudinal centerline of the truck and tan-
gent to the outboard side of a front tire
in a straight ahead position. In deter-
mining whether a fuel tank on a truck
or truck tractor is side-mounted, the
fill pipe is not considered a part of the
tank.

(c) Construction of liquid fuel tanks—
(1) Joints. Joints of a fuel tank body
must be closed by arc-, gas-, seam-, or
spot-welding, by brazing, by silver sol-
dering, or by techniques which provide

§393.67

heat resistance and mechanical secure-
ment at least equal to those specifi-
cally named. Joints must not be closed
solely by crimping or by soldering with
a lead-based or other soft solder.

(2) Fittings. The fuel tank body must
have flanges or spuds suitable for the
installation of all fittings.

(3) Threads. The threads of all fittings
must be Dryseal American Standard
Taper Pipe Thread or Dryseal SAE
Short Taper Pipe Thread, specified in
Society of Automotive Engineers
Standard J476, as contained in the 1971
edition of the ““SAE Handbook,” except
that straight (nontapered) threads may
be used on fittings having integral
flanges and using gaskets for sealing.
At least four full threads must be in
engagement in each fitting.

(4) Drains and bottom fittings. (i)
Drains or other bottom fittings must
not extend more than three-fourths of
an inch below the lowest part of the
fuel tank or sump.

(ii) Drains or other bottom fittings
must be protected against damage from
impact.

(iii) If a fuel tank has drains the
drain fittings must permit substan-
tially complete drainage of the tank.

(iv) Drains or other bottom fittings
must be installed in a flange or spud
designed to accommodate it.

(5) Fuel withdrawal fittings. Except for
diesel fuel tanks, the fittings through
which fuel is withdrawn from a fuel
tank must be located above the normal
level of fuel in the tank when the tank
is full.

(6) [Reserved]

(7) Fill pipe. (i) Each fill pipe must be
designed and constructed to minimize
the risk of fuel spillage during fueling
operations and when the vehicle is in-
volved in a crash.

(if) The fill pipe and vents of a fuel
tank having a capacity of more than 25
gallons of fuel must permit filling the
tank with fuel at a rate of at least 20
gallons per minute without fuel spill-
age.

(iii) Each fill pipe must be fitted with
a cap that can be fastened securely
over the opening in the fill pipe. Screw
threads or a bayonet-type joint are
methods of conforming to the require-
ments of this subdivision.
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(8) Safety venting system. A liquid fuel
tank with a capacity of more than 25
gallons of fuel must have a venting sys-
tem which, in the event the tank is
subjected to fire, will prevent internal
tank pressure from rupturing the
tank’s body, seams, or bottom opening
(if any).

(9) Pressure resistance. The body and
fittings of a liquid fuel tank with a ca-
pacity of more than 25 gallons of fuel
must be capable of withstanding an in-
ternal hydrostatic pressure equal to 150
percent of the maximum internal pres-
sure reached in the tank during the
safety venting systems test specified in
paragraph (d)(1) of this section.

(10) Air vent. Each fuel tank must be
equipped with a nonspill air vent (such
as a ball check). The air vent may be
combined with the fill-pipe cap or safe-
ty vent, or it may be a separate unit
installed on the fuel tank.

(11) Markings. If the body of a fuel
tank is readily visible when the tank is
installed on the vehicle, the tank must
be plainly marked with its liquid ca-
pacity. The tank must also be plainly
marked with a warning against filling
it to more than 95 percent of its liquid
capacity.

(12) Overfill restriction. A liquid fuel
tank manufactured on or after January
1, 1973, must be designed and con-
structed so that—

(i) The tank cannot be filled, in a
normal filling operation, with a quan-
tity of fuel that exceeds 95 percent of
the tank’s liquid capacity; and

(i) When the tank is filled, normal
expansion of the fuel will not cause
fuel spillage.

(d) Liquid fuel tank tests. Each liquid
fuel tank must be capable of passing
the tests specified in paragraphs (d) (1)
and (2) of this section.?

(1) Safety venting system test—(i) Pro-
cedure. Fill the tank three-fourths full
with fuel, seal the fuel feed outlet, and
invert the tank. When the fuel tem-
perature is between 50° F. and 80° F.,
apply an enveloping flame to the tank
so that the temperature of the fuel
rises at a rate of not less than 6° F. and
not more than 8° F. per minute.

(ii) Required performance. The safety
venting system required by paragraph
(c)(8) of this section must activate be-
fore the internal pressure in the tank
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exceeds 50 pounds per square inch,
gauge, and the internal pressure must
not thereafter exceed the pressure at
which the system activated by more
than five pounds per square inch de-
spite any further increase in the tem-
perature of the fuel.

(2) Leakage test—(i) Procedure. Fill
the tank to capacity with fuel having a
temperature between 50° F. and 80° F.
With the fill-pipe cap installed, turn
the tank through an angle of 150° in
any direction about any axis from its
normal position.

(i) Required performance. Neither the
tank nor any fitting may leak more
than a total of one ounce by weight of
fuel per minute in any position the
tank assumes during the test.

(e) Side-mounted liquid fuel tank tests.
Each side-mounted liquid fuel tank
must be capable of passing the tests
specified in paragraphs (e) (1) and (2) of
this section and the tests specified in
paragraphs (d) (1) and (2) of this sec-
tion.!

(1) Drop test—(i) Procedure. Fill the
tank with a quantity of water having a
weight equal to the weight of the max-
imum fuel load of the tank and drop
the tank 30 feet onto an unyielding sur-
face so that it lands squarely on one
corner.

(i) Required performance. Neither the
tank nor any fitting may leak more
than a total of 1 ounce by weight of
water per minute.

(2) Fill-pipe test—(i) Procedure. Fill
the tank with a quantity of water hav-
ing a weight equal to the weight of the
maximum fuel load of the tank and
drop the tank 10 feet onto an
unyielding surface so that it lands
squarely on its fill-pipe.

(i) Required performance. Neither the
tank nor any fitting may leak more
than a total of 1 ounce by weight of
water per minute.

(f) Certification and markings. Each
liquid fuel tank shall be legibly and
permanently marked by the manufac-
turer with the following minimum in-
formation:

1The specified tests are a measure of per-
formance only. Manufacturers and carriers
may use any alternative procedures which
assure that their equipment meets the re-
quired performance criteria.
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(1) The month and year of manufac-
ture,

(2) The manufacturer’s name on
tanks manufactured on and after July
1, 1988, and means of identifying the fa-
cility at which the tank was manufac-
tured, and

(3) A certificate that it conforms to
the rules in this section applicable to
the tank. The certificate must be in
the form set forth in either of the fol-
lowing:

(i) If a tank conforms to all rules in
this section pertaining to side-mounted
fuel tanks: ‘“Meets all FHWA side-
mounted tank requirements.”’

(ii) If a tank conforms to all rules in
this section pertaining to tanks which
are not side-mounted fuel tanks:
“Meets all FHWA requirements for
non-side-mounted fuel tanks.”’

(iii) The form of certificate specified
in paragraph (f)(3) (i) or (ii) of this sec-
tion may be used on a liquid fuel tank
manufactured before July 11, 1973, but
it is not mandatory for liquid fuel
tanks manufactured before March 7,
1989. The form of certification manu-
factured on or before March 7, 1989,
must meet the requirements in effect
at the time of manufacture.

[36 FR 15445, Aug. 14, 1971, as amended at 37
FR 4341, Mar. 2, 1972; 37 FR 28753, Dec. 29,
1972; 45 FR 46424, July 10, 1980; 53 FR 49400,
Dec. 7, 1988; 59 FR 8753, Feb. 23, 1994]

§393.69 Liquefied petroleum gas sys-
tems.

(a) A fuel system that uses liquefied
petroleum gas as a fuel for the oper-
ation of a motor vehicle or for the op-
eration of auxiliary equipment in-
stalled on, or used in connection with,
a motor vehicle must conform to the
‘““Standards for the Storage and Han-
dling of Liquefied Petroleum Gases’ of
the National Fire Protection Associa-
tion, Battery March Park, Quincy, MA
02269, as follows:

(1) A fuel system installed before De-
cember 31, 1962, must conform to the
1951 edition of the Standards.

(2) A fuel system installed on or after
December 31, 1962, and before January
1, 1973, must conform to Division IV of
the June 1959 edition of the Standards.

(3) A fuel system installed on or after
January 1, 1973, and providing fuel for
propulsion of the motor vehicle must

§393.70

conform to Division IV of the 1969 edi-
tion of the Standards.

(4) A fuel system installed on or after
January 1, 1973, and providing fuel for
the operation of auxiliary equipment
must conform to Division VII of the
1969 edition of the Standards.

(b) When the rules in this section re-
quire a fuel system to conform to a
specific edition of the Standards, the
fuel system may conform to the appli-
cable provisions in a later edition of
the Standards specified in this section.

(c) The tank of a fuel system must be
marked to indicate that the system
conforms to the Standards.

[36 FR 15445, Aug. 14, 1971, as amended at 37
FR 4342, Mar. 2, 1972; 41 FR 53031, Dec. 3, 1976;
53 FR 49400, Dec. 7, 1988]

Subpart F—Coupling Devices and
Towing Methods

§393.70 Coupling devices and towing
methods, except for driveaway-
towaway operations.

(a) Tracking. When two or more vehi-
cles are operated in combination, the
coupling devices connecting the vehi-
cles shall be designed, constructed, and
installed, and the vehicles shall be de-
signed and constructed, so that when
the combination is operated in a
straight line on a level, smooth, paved
surface, the path of the towed vehicle
will not deviate more than 3 inches to
either side of the path of the vehicle
that tows it.

(b) Fifth wheel assemblies—(1) Mount-
ing—(i) Lower half. The lower half of a
fifth wheel mounted on a truck tractor
or converter dolly must be secured to
the frame of that vehicle with properly
designed brackets, mounting plates or
angles and properly tightened bolts of
adequate size and grade, or devices
that provide equivalent security. The
installation shall not cause cracking,
warping, or deformation of the frame.
The installation must include a device
for positively preventing the lower half
of the fifth wheel from shifting on the
frame to which it is attached.

(ii) Upper half. The upper half of a
fifth wheel must be fastened to the
motor vehicle with at least the same
security required for the installation of
the lower half on a truck tractor or
converter dolly.

941



§393.70

(2) Locking. Every fifth wheel assem-
bly must have a locking mechanism.
The locking mechanism, and any
adapter used in conjunction with it,
must prevent separation of the upper
and lower halves of the fifth wheel as-
sembly unless a positive manual re-
lease is activated. The release may be
located so that the driver can operate
it from the cab. If a motor vehicle has
a fifth wheel designed and constructed
to be readily separable, the fifth wheel
locking devices shall apply automati-
cally on coupling.

(3) Location. The lower half of a fifth
wheel shall be located so that, regard-
less of the condition of loading, the re-
lationship between the kingpin and the
rear axle or axles of the towing motor
vehicle will properly distribute the
gross weight of both the towed and
towing vehicles on the axles of those
vehicles, will not unduly interfere with
the steering, braking, and other ma-
neuvering of the towing vehicle, and
will not otherwise contribute to unsafe
operation of the vehicles comprising
the combination. The upper half of a
fifth wheel shall be located so that the
weight of the vehicles is properly dis-
tributed on their axles and the com-
bination of vehicles will operate safely
during normal operation.

(c) Towing of full trailers. A full trail-
er must be equipped with a tow-bar and
a means of attaching the tow-bar to
the towing and towed vehicles. The
tow-bar and the means of attaching it
must—

(1) Be structurally adequate for the
weight being drawn;

(2) Be properly and securely mount-
ed,

(3) Provide for adequate articulation
at the connection without excessive
slack at that location; and

(4) Be provided with a locking device
that prevents accidental separation of
the towed and towing vehicles. The
mounting of the trailer hitch (pintle
hook or equivalent mechanism) on the
towing vehicle must include reinforce-
ment or bracing of the frame sufficient
to produce strength and rigidity of the
frame to prevent its undue distortion.

(d) Safety devices in case of tow-bar
failure or disconnection. Every full trail-
er and every converter dolly used to
convert a semitrailer to a full trailer
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must be coupled to the frame, or an ex-
tension of the frame, of the motor vehi-
cle which tows it with one or more
safety devices to prevent the towed ve-
hicle from breaking loose in the event
the tow-bar fails or becomes discon-
nected. The safety device must meet
the following requirements:

(1) The safety device must not be at-
tached to the pintle hook or any other
device on the towing vehicle to which
the tow-bar is attached. However, if
the pintle hook or other device was
manufactured prior to July 1, 1973, the
safety device may be attached to the
towing vehicle at a place on a pintle
hook forging or casting if that place is
independent of the pintle hook.

(2) The safety device must have no
more slack than is necessary to permit
the vehicles to be turned properly.

(3) The safety device, and the means
of attaching it to the vehicles, must
have an ultimate strength of not less
than the gross weight of the vehicle or
vehicles being towed.

(4) The safety device must be con-
nected to the towed and towing vehi-
cles and to the tow-bar in a manner
which prevents the tow-bar from drop-
ping to the ground in the event it fails
or becomes disconnected.

(5) Except as provided in paragraph
(d)(6) of this section, if the safety de-
vice consists of safety chains or cables,
the towed vehicle must be equipped
with either two safety chains or cables
or with a bridle arrangement of a sin-
gle chain or cable attached to its frame
or axle at two points as far apart as the
configuration of the frame or axle per-
mits. The safety chains or cables shall
be either two separate pieces, each
equipped with a hook or other means
for attachment to the towing vehicle,
or a single piece leading along each
side of the tow-bar from the two points
of attachment on the towed vehicle and
arranged into a bridle with a single
means of attachment to be connected
to the towing vehicle. When a single
length of cable is used, a thimble and
twin-base cable clamps shall be used to
form the forward bridle eye. The hook
or other means of attachment to the
towing vehicle shall be secured to the
chains or cables in a fixed position.

(6) If the towed vehicle is a converter
dolly with a solid tongue and without a
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hinged tow-bar or other swivel between
the fifth wheel mounting and the at-
tachment point of the tongue eye or
other hitch device—

(i) Safety chains or cables, when used
as the safety device for that vehicle,
may consist of either two chains or ca-
bles or a single chain or cable used
alone;

(ii) A single safety device, including
a single chain or cable used alone as
the safety device, must be in line with
the centerline of the trailer tongue;
and

(iii) The device may be attached to
the converter dolly at any point to the
rear of the attachment point of the
tongue eye or other hitch device.

(7) Safety devices other than safety
chains or cables must provide strength,
security of attachment, and directional
stability equal to, or greater than,
safety chains or cables installed in ac-
cordance with paragraphs (d) (5) and (6)
of this section.

(8) When two safety devices, includ-
ing two safety chains or cables, are
used and are attached to the towing ve-
hicle at separate points, the points of
attachment on the towing vehicle shall
be located equally distant from, and on
opposite sides of, the centerline of the
towing vehicle. Where two chains or
cables are attached to the same point
on the towing vehicle, and where a bri-
dle or a single chain or cable is used,
the point of attachment must be on the
longitudinal centerline of the towing
vehicle. A single safety device, other
than a chain or cable, must also be at-
tached to the towing vehicle at a point
on its longitudinal centerline.

[37 FR 21439, Oct. 11, 1972]

§393.71 Coupling devices and towing
methods, driveaway-towaway oper-
ations.

(a) Number in combination. (1) No more
than three saddle-mounts may be used
in any combination.

(2) No more than one tow-bar may be
used in any combination.

(3) When motor vehicles are towed by
means of triple saddle-mounts, the
towed vehicles shall have brakes acting
on all wheels which are in contact with
the roadway.

(b) Carrying vehicles on towing vehicle.
(1) When adequately and securely at-
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tached by means equivalent in security
to that provided in paragraph (j)(2) of
this section, a motor vehicle or motor
vehicles may be full-mounted on the
structure of a towing vehicle engaged
in any driveaway-towaway operation.

(2) No motor vehicle or motor vehi-
cles may be full-mounted on a towing
vehicle unless the relationship of such
full-mounted vehicles to the rear axle
or axles results in proper distribution
of the total gross weight of the vehicles
and does not unduly interfere with the
steering, braking, or maneuvering of
the towing vehicle, or otherwise con-
tribute to the unsafe operation of the
vehicles comprising the combination.

(c) Carrying vehicles on towed vehicles.
(1) When adequately and securely at-
tached by means equivalent in security
to that provided in paragraph (j)(2) of
this section, a motor vehicle or motor
vehicles may be full-mounted on the
structure of towed vehicles engaged in
any driveaway-towaway operation.

(2) No motor vehicle shall be full-
mounted on a motor vehicle towed by
means of a tow-bar unless the towed
vehicle is equipped with brakes and is
provided with means for effective ap-
plication of brakes acting on all wheels
and is towed on its own wheels.

(3) No motor vehicle or motor vehi-
cles shall be full-mounted on a motor
vehicle towed by means of a saddle-
mount unless the center line of the
kingpin or equivalent means of attach-
ment of such towed vehicle shall be so
located on the towing vehicle that the
relationship to the rear axle or axles
results in proper distribution of the
total gross weight of the vehicles and
does not unduly interfere with the
steering, braking, or maneuvering of
the towing vehicle or otherwise con-
tribute to the unsafe operation of vehi-
cles comprising the combination; and
unless a perpendicular to the ground
from the center of gravity of the full-
mounted vehicles lies forward of the
center line of the rear axle of the sad-
dle-mounted vehicle.

(4) If a motor vehicle towed by means
of a double saddle-mount has any vehi-
cle full-mounted on it, such saddle-
mounted vehicle shall at all times
while so loaded have effective brakes
acting on those wheels which are in
contact with the roadway.
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(d) Bumper tow-bars on heavy vehicles
prohibited. Tow-bars of the type which
depend upon the bumpers as a means of
transmitting forces between the vehi-
cles shall not be used to tow a motor
vehicle weighing more than 5,000
pounds.

(e) Front wheels of saddle-mounted ve-
hicles restrained. A motor vehicle towed
by means of a saddle-mount shall have
the motion of the front wheels re-
strained if under any condition of turn-
ing of such wheels they will project be-
yond the widest part of either the
towed or towing vehicle.

(f) Vehicles to be towed in forward posi-
tion. Unless the steering mechanism is
adequately locked in a straight-for-
ward position, all motor vehicles towed
by means of a saddle-mount shall be
towed with the front end mounted on
the towing vehicle.

(g) Means required for towing. (1) No
motor vehicle or motor vehicles shall
be towed in driveaway-towaway oper-
ations by means other than tow-bar or
saddle-mount connections which shall
meet the requirements of this section.

(2) For the purpose of the regulations
of this part:

(i) Coupling devices such as those
used for towing house trailers and em-
ploying ball and socket connections
shall be considered as tow-bars.

(ii) Motor vehicles or parts of motor
vehicles adequately, securely, and rig-
idly attached by devices meeting the
requirements of paragraph (n) of this
section shall be considered as one vehi-
cle in any position in any combination.

(h) Requirements for tow-bars. Tow-
bars shall comply with the following
requirements:

(1) Tow-bars, structural adequacy and
mounting. Every tow-bar shall be struc-
turally adequate and properly installed
and maintained. To insure that it is
structurally adequate, it must, at
least, meet the requirements of the fol-
lowing table:
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Longitudinal strength in tension and
compression?2

New tow- Strength
Gross weight of bars ac- as a beam
towed vehicle quired and | (in any di-
(pounds)?® All tow- used by a rection
bars motor car- con-
rier after centrated
Sept. 30, load at
1948 center)23
Pounds

Less than 5,000 .......
5,000 and over ........
Less than 10,000 .....
10,000 and over ......
Less than 15,000 .....

1The required strength of tow-bars for towed vehicles of
15,000 pounds and over gross weight and of new tow-bars
acquired and used after Sept. 30, 1948, for towed vehicles of
5,000 pounds and over gross weight shall be computed by
means of the following formulae: Longitudinal strength=gross
weight of towed vehicle x 1.3. Strength as a beam=gross
weight of towed vehicle x 0.6.

2In testing, the whole unit shall be tested with all clamps,
joints, and pins so mounted and fastened as to approximate
conditions of actual operation.

3This test shall be applicable only to tow-bars which are, in
normal operation, subjected to a bending movement such as
tow-bars for house trailers.

(2) Tow-bars, jointed. The tow-bar
shall be so constructed as to freely per-
mit motion in both horizontal and
vertical planes between the towed and
towing vehicles. The means used to
provide the motion shall be such as to
prohibit the transmission of stresses
under normal operation between the
towed and towing vehicles, except
along the longitudinal axis of the
tongue or tongues.

(3) Tow-bar fastenings. The means
used to transmit the stresses to the
chassis or frames of the towed and tow-
ing vehicles may be either temporary
structures or bumpers or other integral
parts of the vehicles: Provided, however,
That the means used shall be so con-
structed, installed, and maintained
that when tested as an assembly, fail-
ure in such members shall not occur
when the weakest new tow-bar which is
permissible under paragraph (h)(1) of
this section is subjected to the tests
given therein.

(4) Means of adjusting length. On tow-
bars, adjustable as to length, the
means used to make such adjustment
shall fit tightly and not result in any
slackness or permit the tow-bar to
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bend. With the tow-bar supported rig-
idly at both ends and with a load of 50
pounds at the center, the sag, meas-
ured at the center, in any direction
shall not exceed 0.25 inch under any
condition of adjustment as to length.

(5) Method of clamping. Adequate
means shall be provided for securely
fastening the tow-bar to the towed and
towing vehicles.

(6) Tow-bar connection to steering
mechanism. The tow-bar shall be pro-
vided with suitable means of attach-
ment to and actuation of the steering
mechanism, if any, of the towed vehi-
cle. The attachment shall provide for
sufficient angularity of movement of
the front wheels of the towed vehicle so
that it may follow substantially in the
path of the towing vehicle without
cramping the tow-bar. The tow-bar
shall be provided with suitable joints
to permit such movement.

(7) Tracking. The tow-bar shall be so
designed, constructed, maintained, and
mounted as to cause the towed vehicle
to follow substantially in the path of
the towing vehicle. Tow-bars of such
design on in our condition as to permit
the towed vehicle to deviate more than
3 inches to either side of the path of a
towing vehicle moving in a straight
line as measured from the center of the
towing vehicle are prohibited.

(8) Passenger car-trailer type couplings.
Trailer couplings used for driveaway-
towaway operations of passenger car
trailers shall conform to Society of
Automotive Engineers Standard No.
J684c, ‘““Trailer Couplings and Hitches—
Automotive Type,” July 1970.1

(9) Marking tow-bars. Every tow-bar
acquired and wused in driveaway-
towaway operations by a motor carrier
shall be plainly marked with the fol-
lowing certification of the manufac-
turer thereof (or words of equivalent
meaning):

This tow-bar complies with the require-
ments of the Federal Highway Administra-
tion for (maximum gross weight for which
tow-bar is manufactured) vehicles.

Allowable Maximum Gross Weight
Manufactured

(month and year)
by

(name of manufacturer)

1 See footnote 1 to §393.24(c).
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Tow-bar certification manufactured be-
fore the effective date of this regula-
tion must meet requirements in effect
at the time of manufacture.

(10) Safety devices in case of tow-bar
failure or disconnection. (i) The towed
vehicle shall be connected to the tow-
ing vehicle by a safety device to pre-
vent the towed vehicle from breaking
loose in the event the tow-bar fails or
becomes disconnected. When safety
chains or cables are used as the safety
device for that vehicle, at least two
safety chains or cables meeting the re-
quirements of paragraph (h)(10)(ii) of
this section shall be used. The tensile
strength of the safety device and the
means of attachment to the vehicles
shall be at least equivalent to the cor-
responding longitudinal strength for
tow-bars required in the table of para-
graph (h)(1) of this section. If safety
chains or cables are used as the safety
device, the required strength shall be
the combined strength of the combina-
tion of chains and cables.

(ii) If chains or cables are used as the
safety device, they shall be crossed and
attached to the vehicles near the
points of bumper attachments to the
chassis of the vehicles. The length of
chain used shall be no more than nec-
essary to permit free turning of the ve-
hicles. The chains shall be attached to
the tow-bar at the point of crossing or
as close to that point as is practicable.

(iii) A safety device other than safety
chains or cables must provide strength,
security of attachment, and directional
stability equal to, or greater than, that
provided by safety chains or cables in-
stalled in accordance with paragraph
(h)(10)(ii) of this section. A safety de-
vice other than safety chains or cables
must be designed, constructed, and in-
stalled so that, if the tow-bar fails or
becomes disconnected, the tow-bar will
not drop to the ground.

(i) [Reserved]

(J) Requirements for upper-half of sad-
dle-mounts. The upper-half of any sad-
dle-mount shall comply with the fol-
lowing requirements:

(1) Upper-half connection to towed ve-
hicle. The upper-half shall be securely
attached to the frame or axle of the
towed vehicle by means of U-bolts or
other means providing at least equiva-
lent security.
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(2) U-bolts or other attachments. U-
bolts used to attach the upper half to
the towed vehicle shall be made of
steel rod, free of defects, so shaped as
to avoid at any point a radius of less
than 1 inch: Provided, however, That a
lesser radius may be utilized if the U-
bolt is so fabricated as not to cause
more than 5 percent reduction in cross-
sectional area at points of curvature,
in which latter event the minimum ra-
dius shall be one-sixteenth inch. U-
bolts shall have a diameter not less
than required by the following table:

DIAMETER OF U-BOLTS IN INCHES

Double or triple saddle-mount

Weight in pounds of - -
heaviest towed vehi- Eront Middle Rear Single
cle mount | ©F front mount saddle-
mount mount*
Up to 5,000 .......ceeue 0.625 | 0.5625 0.500 0.500
5,000 and over .......... 0.6875 | 0.625| 0.5625 | 0.5625

1The total weight of all the vehicles being towed shall gov-
ern. If other devices are used to accomplish the same pur-
poses as U-bolts they shall have at least equivalent strength
of U-bolts made of mild steel. Cast iron shall not be used for
clamps or any other holding devices.

(3) U-bolts and points of support, loca-
tion. The distance between the most
widely separated U-bolts shall not be
less than 9 inches. The distance be-
tween the widely separated points
where the upper-half supports the
towed vehicle shall not be less than 9
inches, except that saddle-mounts em-
ploying ball and socket joints shall em-
ploy a device which clamps the axle of
the towed vehicle throughout a length
of not less than 5 inches.

(4) Cradle-type upper-halves, specifica-
tions. Upper-halves of the cradle-type
using vertical members to restrain the
towed vehicle from relative movement
in the direction of motion of the vehi-
cles shall be substantially constructed
and adequate for the purpose. Such cra-
dle-mounts shall be equipped with at
least one bolt or equivalent means to
provide against relative vertical move-
ment between the upper-half and the
towed vehicle. Bolts, if used, shall be at
least one-half inch in diameter. De-
vices using equivalent means shall
have at least equivalent strength. The
means used to provide against relative
vertical motion between the upper-half
and the towed vehicle shall be such as
not to permit a relative motion of over
one-half inch. The distance between
the most widely separated points of
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support between the upper-half and the
towed vehicle shall be at least 9 inches.

(5) Lateral movement of towed vehicle.
(i) Towed vehicles having a straight
axle or an axle having a drop of less
than 3 inches, unless the saddle-mount
is constructed in accordance with para-
graph (m)(2) of this section, shall be se-
curely fastened by means of chains or
cables to the upper-half so as to insure
against relative lateral motion be-
tween the towed vehicle and the upper-
half. The chains or cables shall be at
least %16-inch diameter and secured by
bolts of at least equal diameter.

(ii) Towed vehicles with an axle with
a drop of 3 inches or more, or con-
nected by a saddle-mount constructed
in accordance with paragraph (m)(2) of
this section, need not be restrained by
chains or cables provided that the
upper-half is so designed as to provide
against such relative motion.

(iii) Chains or cables shall not be re-
quired if the upper-half is so designed
as positively to provide against lateral
movement of the axle.

(k) Requirements for lower half of sad-
dle-mounts. The lower half of any sad-
dle-mount shall comply with the fol-
lowing requirements:

(1) U-bolts or other attachments. U-
bolts used to attach the lower half to
the towing vehicle shall be made of
steel rod, free of defects, so shaped as
to avoid at any point a radius of less
than 1 inch: Provided, however, That a
lesser radius may be utilized if the U-
bolt is so fabricated as not to cause
more than 5 percent reduction in cross-
sectional area at points of curvature,
in which latter event the minimum ra-
dius shall be one-sixteenth inch. U-
bolts shall have a total cross-sectional
area not less than as required by the
following table:

TOTAL CROSS-SECTIONAL AREA OF U-BOLTS IN
SQUARE INCHES

Double or triple saddle-mount

Weight in pounds of - -
heaviest towed vehi- Eront Middle Rear Single
cle mount | ©F front mount saddle-
mount mount?
Up to 5,000 ......ccoeue 1.2 1.0 0.8 0.8
5,000 and over .......... 1.4 1.2 1.0 1.0

1The total weight of all the vehicles being towed shall gov-
ern. If other devices are used to accomplish the same pur-
poses as U-bolts they shall have at least equivalent strength
of U-bolts made of mild steel. Cast iron shall not be used for
clamps or any other holding devices.

946



Federal Highway Administration, DOT

(2) Shifting. Adequate provision shall
be made by design and installation to
provide against relative movement be-
tween the lower-half and the towing
vehicle especially during periods of
rapid acceleration and deceleration. To
insure against shifting, designs of the
tripod type shall be equipped with ade-
quate and securely fastened hold-back
chains or similar devices.

(3) Swaying. (i) Adequate provision
shall be made by design and installa-
tion to provide against swaying or lat-
eral movement of the towed vehicle
relative to the towing vehicle. To in-
sure against swaying, lower-halves de-
signed with cross-members attached to
but separable from vertical members
shall have such cross-members fastened
to the vertical members by at least two
bolts on each side. Such bolts shall be
of at least equivalent cross-sectional
area as those required for U-bolts for
the corresponding saddle-mount as
given in the table in paragraph (k)(1) of
this section. The minimum distance
between the most widely separated
points of support of the cross-member
by the vertical member shall be three
inches as measured in a direction par-
allel to the longitudinal axis of the
towing vehicle.

(ii) The lower-half shall have a bear-
ing surface on the frame of the towing
vehicle of such dimensions that the
pressure exerted by the lower-half upon
the frame of the towing vehicle shall
not exceed 200 pounds per square inch
under any conditions of static loading.
Hardwood blocks or blocks of other
suitable material, such as hard rubber,
aluminum or brakelining, if used be-
tween the lower half and the frame of
the towing vehicle shall be at least %2
inch thick, 3 inches wide, and a com-
bined length of 6 inches.

(iii) Under no condition shall the
highest point of support of the towed
vehicle by the upper-half be more than
24 inches, measured vertically, above
the top of the frame of the towing vehi-
cle, measured at the point where the
lower-half rests on the towing vehicle.

(4) Wood blocks. (i) Hardwood blocks
of good quality may be used to build up
the height of the front end of the towed
vehicle, provided that the total height
of such wood blocks shall not exceed 8
inches and not over two separate pieces
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are placed upon each other to obtain
such height; however, hardwood blocks,
not over 4 in number, to a total height
not to exceed 14 inches, may be used if
the total cross-sectional area of the U-
bolts used to attach the lower-half of
the towing vehicle is at least 50 percent
greater than that required by the table
contained in paragraph (k)(1) of this
section, or, if other devices are used in
lieu of U-bolts, they shall provide for
as great a resistance to bending as is
provided by the larger U-bolts above
prescribed.

(ii) Hardwood blocks must be at least
4 inches in width and the surfaces be-
tween blocks or block and lower-half or
block and upper-half shall be planed
and so installed and maintained as to
minimize any tendency of the towed
vehicle to sway or rock.

(5) Cross-member, general requirements.
The cross-member, which is that part
of the lower-half used to distribute the
weight of the towed vehicle equally to
each member of the frame of the tow-
ing vehicle, if used, shall be struc-
turally adequate and properly installed
and maintained adequately to perform
this function.

(6) Cross-member, use of wood. No ma-
terials, other than suitable metals,
shall be used as the cross-member, and
wood may not be used structurally in
any manner that will result in its
being subject to tensile stresses. Wood
may be used in cross-members if sup-
ported throughout its length by suit-
able metal cross-members.

(7) Lower half strength. The lower half
shall be capable of supporting the loads
given in the following table. For the
purpose of test, the saddle-mount shall
be mounted as normally operated and
the load applied through the upper
half:

MINIMUM TEST LOAD IN POUNDS

Double or triple saddle-mount

Weight in pounds of - -
heaviest towed vehi- Front Middle Rear Single
cle mount | ©F front mount saddle-
mount mount?
Up t0 5,000 ....cevnnenee 15,000 | 10,000 | 5,000 5,000
5,000 and over .......... 30,000 | 20,000 | 10,000 | 10,000

1The total weight of all the vehicles being towed shall
govern.

(I) Requirements for kingpins of saddle-
mounts. The kingpin of any saddle-
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mount shall comply with the following
requirements:

(1) Kingpin size. (i) Kingpins shall be
constructed of steel suitable for the

49 CFR Ch. Ill (10-1-99 Edition)

purpose, free of defects, and having a
diameter not less than required by the
following table:

DIAMETER OF SOLID KINGPIN IN INCHES

Double or triple saddle-mount
Middle or front Single saddle-
Weight in pounds of heaviest towed vehicle Front mount mount Rear mount mount?
Mild Mild Mild Mild
steel | HTS?| seel | BTS2 geel | HTS? | gieel HT.S.
UP 10 5,000 ..o 1.125 1.000 1.000| 0.875| 0875| 0.750| 0.875| 0.750
5,000 and OVET .......ccccoevvviriviniciciceiiias 1.500 1.125 1.250 1.000 1.000 | 0.875 1.000 | 0.875

1The total weight of all the vehicles being towed shall govern.

2High-tensile steel is steel having a minimum ultimate strength of 65,000 pounds per square inch.

(i) If a ball and socket joint is used
in place of a kingpin, the diameter of
the neck of the ball shall be at least
equal to the diameter of the cor-
responding solid kingpin given in the
above table. If hollow kingpins are
used, the metallic cross-sectional area
shall be at least equal to the cross-sec-
tional area of the corresponding solid
kingpin.

(2) Kingpin fit. If a kingpin bushing is
not used, the Kking-pin shall fit snugly
into the upper and lower-halves but
shall not bind. Those portions of the
upper or lower-halves in moving con-
tact with the kingpin shall be smooth-
ly machined with no rough or sharp
edges. The bearing surface thus pro-
vided shall not be less in depth than
the radius of the kingpin.

(3) Kingpin bushing on saddle-mounts.
The Kingpin of all new saddle-mounts
acquired and used shall be snugly en-
closed in a bushing at least along such
length of the kingpin as may be in
moving contact with either the upper
or lower-halves. The bearing surface
thus provided shall not be less in depth
than the radius of the kingpin.

(4) Kingpin to restrain vertical motion.
The Kkingpin shall be so designed and
installed as to restrain the upper-half
from moving in a vertical direction rel-
ative to the lower-half.

(m) Additional requirements for saddle-
mounts. Saddle-mounts shall comply
with the following requirements:

(1) Bearing surface between upper and
lower-halves. The wupper and lower-
halves shall be so constructed and con-
nected that the bearing surface be-
tween the two halves shall not be less

than 16 square inches under any condi-
tions of angularity between the towing
and towed vehicles: Provided, however,
That saddle-mounts using a ball and
socket joint shall have a ball of such
dimension that the static bearing load
shall not exceed 800 pounds per square
inch, based on the projected cross-sec-
tional area of the ball: And further pro-
vided, That saddle-mounts having the
upper-half supported by ball, taper, or
roller-bearings shall not have such
bearings loaded beyond the limits pre-
scribed for such bearings by the manu-
facturer thereof. The upper-half shall
rest evenly and smoothly upon the
lower-half and the contact surfaces
shall be lubricated and maintained so
that there shall be a minimum of fric-
tional resistance between the parts.

(2) Saddle-mounts, angularity. All sad-
dle-mounts acquired and used shall
provide for angularity between the
towing and towed vehicles due to
vertical curvatures of the highway.
Such means shall not depend upon ei-
ther the looseness or deformation of
the parts of either the saddle-mount or
the vehicles to provide for such angu-
larity.

(3) Tracking. The saddle-mount shall
be so designed, constructed, main-
tained, and installed that the towed ve-
hicle or vehicles will follow substan-
tially in the path of the towing vehicle
without swerving. Towed vehicles shall
not deviate more than 3 inches to ei-
ther side of the path of the towing ve-
hicle when moving in a straight line.

(4) Prevention of frame bending. Where
necessary, provision shall be made to
prevent the bending of the frame of the
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towing vehicle by insertion of suitable
blocks inside the frame channel to pre-
vent kinking. The saddle-mount shall
not be so located as to cause deforma-
tion of the frame by reason of canti-
lever action.

(5) Extension of frame. No saddle-
mount shall be located at a point to
the rear of the frame of a towing vehi-
cle.

(6) Nuts, secured. All nuts used on
bolts, U-bolts, King-pins, or in any
other part of the saddle-mount shall be
secured against accidental disconnec-
tion by means of cotter-keys, lock-
washers, double nuts, safety nuts, or
equivalent means. Parts shall be so de-
signed and installed that nuts shall be
fully engaged.

(7) Inspection of all parts. The saddle-
mount shall be so designed that it may
be disassembled and each separate part
inspected for worn, bent, cracked, bro-
ken, or missing parts.

(8) Saddle-mounts, marking. Every new
saddle-mount acquired and used in
driveaway-towaway operations by a
motor carrier shall have the upper-half
and the lower-half separately marked
with the following certification of the
manufacturer thereof (or words of
equivalent meaning).

This saddle-mount complies with the re-
quirements of the Federal Highway Adminis-

tration for vehicles up to 5,000 pounds (or
over 5,000 pounds):

Manufactured

(Month and year)
by

(Name of manufacturer)

(n) Requirements for devices used to
connect motor vehicles or parts of motor
vehicles together to form one vehicle—(1)
Front axle attachment. The front axle of
one motor vehicle intended to be cou-
pled with another vehicle as defined in
paragraph (g)(2)(ii) of this section shall
be attached with U-bolts meeting the
requirements of paragraph (j)(2) of this
section.

(2) Rear axle attachment. The rear axle
of one vehicle shall be coupled to the
frame of the other vehicle by means of
a connecting device which when in
place forms a rectangle. The device
shall be composed of two pieces, top
and bottom. The device shall be made
of 4-inch by %-inch steel bar bent to
shape and shall have the corners rein-
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forced with a plate at least 3 inches by
¥ inch by 8 inches long. The device
shall be bolted together with 3s-inch
bolts and at least three shall be used
on each side. Wood may be used as
spacers to keep the frames apart and it
shall be at least 4 inches square.

(Sec. 12, 80 Stat. 931; 49 U.S.C. 1651 note; sec-
tion 6 of the Department of Transportation
Act, 49 U.S.C. 1655, and the delegations of au-
thority at 49 CFR 1.48 and 389.4)

[33 FR 19735, Dec. 25, 1968, as amended at 35
FR 10907, July 7, 1970; 37 FR 21440, Oct. 11,
1972; 53 FR 49400, Dec. 7, 1988]

Subpart G—Miscellaneous Parts
and Accessories

§393.75 Tires.

(@) No motor vehicle shall be oper-
ated on any tire that (1) has body ply
or belt material exposed through the
tread or sidewall, (2) has any tread or
sidewall separation, (3) is flat or has an
audible leak, or (4) has a cut to the ex-
tent that the ply or belt material is ex-
posed.

(b) Any tire on the front wheels of a
bus, truck, or truck tractor shall have
a tread groove pattern depth of at least
42 of an inch when measured at any
point on a major tread groove. The
measurements shall not be made where
tie bars, humps, or fillets are located.

(c) Except as provided in paragraph
(b) of this section, tires shall have a
tread groove pattern depth of at least
%32 of an inch when measured in a
major tread groove. The measurement
shall not be made where tie bars,
humps or fillets are located.

(d) No bus shall be operated with re-
grooved, recapped or retreaded tires on
the front wheels.

(e) No truck or truck tractor shall be
operated with regrooved tires on the
front wheels which have a load car-
rying capacity equal to or greater than
that of 8.25-20 8 ply-rating tires.

(f) Tire loading restrictions. With the
exception of manufactured homes, no
motor vehicle shall be operated with
tires that carry a weight greater than
that marked on the sidewall of the tire
or, in the absence of such a marking, a
weight greater than that specified for
the tires in any of the publications of
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any of the organizations listed in Fed-
eral Motor Vehicle Safety Standard
No. 119 (49 CFR 571.119, S5.1(b)) unless:

(1) The vehicle is being operated
under the terms of a special permit
issued by the State; and

(2) The vehicle is being operated at a
reduced speed to compensate for the
tire loading in excess of the manufac-
turer’s rated capacity for the tire. In
no case shall the speed exceed 80 km/hr
(50 mph).

(g) Tire loading restrictions for manu-
factured homes. Effective November 16,
1998, tires used for the transportation
of manufactured homes (i.e., tires
marked or labeled 7-14.5MH and 8-
14.5MH) may be loaded up to 18 percent
over the load rating marked on the
sidewall of the tire or, in the absence of
such a marking, 18 percent over the
load rating specified in any of the pub-
lications of any of the organizations
listed in FMVSS No. 119 (49 CFR
571.119, S5.1(b)). Manufactured homes
which are labeled (24 CFR 3282.7(r)) on
or after November 16, 1998 shall comply
with this section. Manufactured homes
transported on tires overloaded by 9
percent or more must not be operated
at speeds exceeding 80 km/hr (50 mph).
This provision will expire November 20,
2000 unless extended by mutual consent
of the FHWA and the Department of
Housing and Urban Development after
review of appropriate tests or other
data submitted by the industry or
other interested parties.

(h) Tire inflation pressure. (1) No
motor vehicle shall be operated on a
tire which has a cold inflation pressure
less than that specified for the load
being carried.

(2) If the inflation pressure of the tire
has been increased by heat because of
the recent operation of the vehicle, the
cold inflation pressure shall be esti-
mated by subtracting the inflation
buildup factor shown in Table 1 from
the measured inflation pressure.

49 CFR Ch. Ill (10-1-99 Edition)

TABLE 1.—INFLATION PRESSURE MEASUREMENT
CORRECTION FOR HEAT

Minimum inflation pressure buildup
Average speed of
vehicle Tires with 1,814 kg . :
in the previous (4,000 Ibs.) max- f'sr(lei ‘Q’éﬂb%gg
hour imum load rating ! v
or less Ibs.) load rating
66-88.5 km/hr 34.5 kPa (5 psi) ... | 103.4 kPa (15 psi).
(41-55 mph).

[34 FR 9344, June 13, 1969, as amended at 40
FR 44557, Sept. 29, 1975; 41 FR 36657, Aug. 31,
1976; 44 FR 25455, May 1, 1979; 44 FR 47938,
Aug. 16, 1979; 53 FR 18057, May 19, 1988; 53 FR
49401, Dec. 7, 1988; 63 FR 8339, Feb. 18, 1998]

§393.76 Sleeper berths.

(a) Dimensions—(1) Size. A sleeper
berth must be at least the following
size:

Length Width Height
measured | measured fmeasrL]J_rehd
: ; on center- | on center- rom high-
Doagemogtlcns\t/aelgl?élgn line of lon- line of est point of
gitudinal transverse | top of mat-
axis axis tress
(inches) (inches) (inches)*

Before January 1,
1953 e 72 18 18
After December 31,
1952, and before

October 1, 1975 ... 75 21 21
After September 30,
1975 i 75 24 24

11n the case of a sleeper berth which utilizes an adjustable
mechanical suspension system, the required clearance can be
measured when the suspension system is adjusted to the
height to which it would settle when occupied by a driver.

(2) Shape. A sleeper berth installed on
a motor vehicle on or after January 1,
1953 must be of generally rectangular
shape, except that the horizontal cor-
ners and the roof corners may be
rounded to radii not exceeding 10%:
inches.

(3) Access. A sleeper berth must be
constructed so that an occupant’s
ready entrance to, and exit from, the
sleeper berth is not unduly hindered.

(b) Location. (1) A sleeper berth must
not be installed in or on a semitrailer
or a full trailer other than a house
trailer.

(2) A sleeper berth located within the
cargo space of a motor vehicle must be
securely compartmentalized from the
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remainder of the cargo space. A sleeper
berth installed on or after January 1,
1953 must be located in the cab or im-
mediately adjacent to the cab and
must be securely fixed with relation to
the cab.

(c) Exit from the berth. (1) Except as
provided in paragraph (c)(2) of this sec-
tion, there must be a direct and ready
means of exit from a sleeper berth into
the driver’s seat or compartment. If
the sleeper berth was installed on or
after January 1, 1963, the exit must be
a doorway or opening at least 18 inches
high and 36 inches wide. If the sleeper
berth was installed before January 1,
1963, the exit must have sufficient area
to contain an ellipse having a major
axis of 24 inches and a minor axis of 16
inches.

(2) A sleeper berth installed before
January 1, 1953 must either:

(i) Conform to the requirements of
paragraph (c)(1) of this section; or

(ii) Have at least two exits, each of
which is at least 18 inches high and 21
inches wide, located at opposite ends of
the vehicle and useable by the occu-
pant without the assistance of any
other person.

(d) Communication with the driver. A
sleeper berth which is not located with-
in the driver’s compartment and has no
direct entrance into the driver’s com-
partment must be equipped with a
means of communication between the
occupant and the driver. The means of
communication may consist of a tele-
phone, speaker tube, buzzer, pull cord,
or other mechanical or electrical de-
vice.

(e) Equipment. A sleeper berth must
be properly equipped for sleeping. Its
equipment must include:

(1) Adequate bedclothing and blan-
kets; and

(2) Either:

(i) Springs and a mattress; or

(ii) An innerspring mattress; or

(iii) A cellular rubber or flexible
foam mattress at least four inches
thick; or

(iv) A mattress filled with a fluid and
of sufficient thickness when filled to
prevent ‘‘bottoming-out’” when occu-
pied while the vehicle is in motion.

(f) Ventilation. A sleeper berth must
have louvers or other means of pro-
viding adequate ventilation. A sleeper
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berth must be reasonably tight against
dust and rain.

(g) Protection against exhaust and fuel
leaks and exhaust heat. A sleeper berth
must be located so that leaks in the ve-
hicle’s exhaust system or fuel system
do not permit fuel, fuel system gases,
or exhaust gases to enter the sleeper
berth. A sleeper berth must be located
so that it will not be overheated or
damaged by reason of its proximity to
the vehicle’s exhaust system.

(h) Occupant restraint. A motor vehi-
cle manufactured on or after July 1,
1971, and equipped with a sleeper berth
must be equipped with a means of pre-
venting ejection of the occupant of the
sleeper berth during deceleration of the
vehicle. The restraint system must be
designed, installed, and maintained to
withstand a minimum total force of
6,000 pounds applied toward the front of
the vehicle and parallel to the longitu-
dinal axis of the vehicle.

[39 FR 14711, Apr. 26, 1974; 39 FR 17233, May
14, 1974, as amended at 53 FR 49401, Dec. 7,
1988]

§393.77 Heaters.

On every motor vehicle, every heater
shall comply with the following re-
quirements:

(a) Prohibited types of heaters. The in-
stallation or use of the following types
of heaters is prohibited:

(1) Exhaust heaters. Any type of ex-
haust heater in which the engine ex-
haust gases are conducted into or
through any space occupied by persons
or any heater which conducts engine
compartment air into any such space.

(2) Unenclosed flame heaters. Any type
of heater employing a flame which is
not fully enclosed, except that such
heaters are not prohibited when used
for heating the cargo of tank motor ve-
hicles.

(3) Heaters permitting fuel leakage. Any
type of heater from the burner of which
there could be spillage or leakage of
fuel upon the tilting or overturning of
the vehicle in which it is mounted.

(4) Heaters permitting air contamina-
tion. Any heater taking air, heated or
to be heated, from the engine compart-
ment or from direct contact with any
portion of the exhaust system; or any
heater taking air in ducts from the
outside atmosphere to be conveyed
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through the engine compartment, un-
less said ducts are so constructed and
installed as to prevent contamination
of the air so conveyed by exhaust or
engine compartment gases.

(5) Solid fuel heaters except wood char-
coal. Any stove or other heater employ-
ing solid fuel except wood charcoal.

(6) Portable heaters. Portable heaters
shall not be used in any space occupied
by persons except the cargo space of
motor vehicles which are being loaded
or unloaded.

(b) Heater specifications. All heaters
shall comply with the following speci-
fications:

(1) Heating elements, protection. Every
heater shall be so located or protected
as to prevent contact therewith by oc-
cupants, unless the surface tempera-
ture of the protecting grilles or of any
exposed portions of the heaters, inclu-
sive of exhaust stacks, pipes, or con-
duits shall be lower than would cause
contact burns. Adequate protection
shall be afforded against igniting parts
of the vehicle or burning occupants by
direct radiation. Wood charcoal heaters
shall be enclosed within a metal barrel,
drum, or similar protective enclosure
which enclosure shall be provided with
a securely fastened cover.

(2) Moving parts, guards. Effective
guards shall be provided for the protec-
tion of passengers or occupants against
injury by fans, belts, or any other mov-
ing parts.

(3) Heaters, secured. Every heater and
every heater enclosure shall be se-
curely fastened to the vehicle in a sub-
stantial manner so as to provide
against relative motion within the ve-
hicle during normal usage or in the
event the vehicle overturns. Every
heater shall be so designed, con-
structed, and mounted as to minimize
the likelihood of disassembly of any of
its parts, including exhaust stacks,
pipes, or conduits, upon overturn of the
vehicle in or on which it is mounted.
Wood charcoal heaters shall be secured
against relative motion within the en-
closure required by paragraph (c)(1) of
this section, and the enclosure shall be
securely fastened to the motor vehicle.

(4) Relative motion between fuel tank
and heater. When either in normal oper-
ation or in the event of overturn, there
is or is likely to be relative motion be-
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tween the fuel tank for a heater and
the heater, or between either of such
units and the fuel lines between them,
a suitable means shall be provided at
the point of greatest relative motion so
as to allow this motion without caus-
ing failure of the fuel lines.

(5) Operating controls to be protected.
On every bus designed to transport
more than 15 passengers, including the
driver, means shall be provided to pre-
vent unauthorized persons from tam-
pering with the operating controls.
Such means may include remote con-
trol by the driver; installation of con-
trols at inaccessible places; control of
adjustments by key or keys; enclosure
of controls in a locked space, locking
of controls, or other means of accom-
plishing this purpose.

(6) Heater hoses. Hoses for all hot
water and steam heater systems shall
be specifically designed and con-
structed for that purpose.

(7) Electrical apparatus. Every heater
employing any electrical apparatus
shall be equipped with electrical con-
ductors, switches, connectors, and
other electrical parts of ample current-
carrying capacity to provide against
overheating; any electric motor em-
ployed in any heater shall be of ade-
quate size and so located that it will
not be overheated; electrical circuits
shall be provided with fuses and/or cir-
cuit breakers to provide against elec-
trical overloading; and all electrical
conductors employed in or leading to
any heater shall be secured against
dangling, chafing, and rubbing and
shall have suitable protection against
any other condition likely to produce
short or open circuits.

NoOTE: Electrical parts certified as proper
for use by Underwriters’ Laboratories, Inc.,
shall be deemed to comply with the fore-
going requirements.

(8) Storage battery caps. If a separate
storage battery is located within the
personnel or cargo space, such battery
shall be securely mounted and equipped
with nonspill filler caps.

(9) Combustion heater exhaust construc-
tion. Every heater employing the com-
bustion of oil, gas, liquefied petroleum
gas, or any other combustible material
shall be provided with substantial
means of conducting the products of
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combustion to the outside of the vehi-
cle: Provided, however, That this re-
quirement shall not apply to heaters
used solely to heat the cargo space of
motor vehicles where such motor vehi-
cles or heaters are equipped with
means specifically designed and main-
tained so that the carbon monoxide
concentration will never exceed 0.2 per-
cent in the cargo space. The exhaust
pipe, stack, or conduit if required shall
be sufficiently substantial and so se-
cured as to provide reasonable assur-
ance against leakage or discharge of
products of combustion within the ve-
hicle and, if necessary, shall be so insu-
lated as to make unlikely the burning
or charring of parts of the vehicle by
radiation or by direct contact. The
place of discharge of the products of
combustion to the atmosphere and the
means of discharge of such products
shall be such as to minimize the likeli-
hood of their reentry into the vehicle
under all operating conditions.

(10) Combustion chamber construction.
The design and construction of any
combustion-type heater except cargo
space heaters permitted by the proviso
of paragraph (c)(9) of this section and
unenclosed flame heaters used for heat-
ing cargo of tank motor vehicles shall
be such as to provide against the leak-
age of products of combustion into air
to be heated and circulated. The mate-
rial employed in combustion chambers
shall be such as to provide against
leakage because of corrosion, oxida-
tion, or other deterioration. Joints be-
tween combustion chambers and the
air chambers with which they are in
thermal and mechanical contact shall
be so designed and constructed as to
prevent leakage between the chambers
and the materials employed in such
joints shall have melting points sub-
stantially higher than the maximum
temperatures likely to be attained at
the points of jointure.

(11) Heater fuel tank location. Every
bus designed to transport more than 15
passengers, including the driver, with
heaters of the combustion type shall
have fuel tanks therefor located out-
side of and lower than the passenger
space. When necessary, suitable protec-
tion shall be afforded by shielding or
other means against the puncturing of

§393.77

any such tank or its connections by
flying stones or other objects.

(12) Heater, automatic fuel control.
Gravity or siphon feed shall not be per-
mitted for heaters using liquid fuels.
Heaters using liquid fuels shall be
equipped with automatic means for
shutting off the fuel or for reducing
such flow of fuel to the smallest prac-
ticable magnitude, in the event of
overturn of the vehicle. Heaters using
liquefied petroleum gas as fuel shall
have the fuel line equipped with auto-
matic means at the source of supply for
shutting off the fuel in the event of
separation, breakage, or disconnection
of any of the fuel lines between the
supply source and the heater.

(13) “‘Tell-tale’ indicators. Heaters
subject to paragraph (c)(14) of this sec-
tion and not provided with automatic
controls shall be provided with “‘tell-
tale’ means to indicate to the driver
that the heater is properly functioning.
This requirement shall not apply to
heaters used solely for the cargo space
in semitrailers or full trailers.

(14) Shut-off control. Automatic
means, or manual means if the control
is readily accessible to the driver with-
out moving from the driver’s seat,
shall be provided to shut off the fuel
and electrical supply in case of failure
of the heater to function for any rea-
son, or in case the heater should func-
tion improperly or overheat. This re-
quirement shall not apply to wood
charcoal heaters or to heaters used
solely to heat the contents of cargo
tank motor vehicles, but wood charcoal
heaters must be provided with a con-
trolled method of regulating the flow
of combustion air.

(15) Certification required. Every com-
bustion-type heater, except wood char-
coal heaters, the date of manufacture
of which is subsequent to December 31,
1952, and every wood charcoal heater,
the date of manufacture of which is
subsequent to September 1, 1953, shall
be marked plainly to indicate the type
of service for which such heater is de-
signed and with a certification by the
manufacturer that the heater meets
the applicable requirements for such
use. For example, ‘““Meets 1.C.C. Bus
Heater Requirements,”” Meets 1.C.C.
Flue-Vented Cargo Space Heater Re-
quirements,” and after December 31,
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1967, such certification shall read
“Meets FHWA Bus Heater Require-
ments,” ‘“Meets FHWA Flue-Vented
Cargo Space Heater Requirements,”
etc.

(i) Exception. The certification for a
catalytic heater which is used in trans-
porting flammable liquid or gas shall
be as prescribed under §177.834(1) of
this title.

[33 FR 19735, Dec. 25, 1968, as amended at 40
FR 51198, Nov. 4, 1975; 53 FR 49401, Dec. 7,
1988]

§393.78 Windshield wipers.

(a) Every bus, truck, and truck trac-
tor, having a windshield, shall be
equipped with at least two automati-
cally-operating windshield wiper
blades, one on each side of the center-
line of the windshield, for cleaning
rain, snow, or other moisture from the
windshield and which shall be in such
condition as to provide clear vision for
the driver, unless one such blade be so
arranged as to clean an area of the
windshield extending to within 1 inch
of the limit of vision through the wind-
shield at each side: Provided, however,
That in driveaway-towaway operations
this section shall apply only to the
driven vehicle: And provided further,
That one windshield wiper blade will
suffice under this section when such
driven vehicle in driveaway-towaway
operation constitutes part or all of the
property being transported and has no
provision for two such blades.

(b) Every bus, truck, and truck trac-
tor, the date of manufacture of which
is subsequent to June 30, 1953, which
depends upon vacuum to operate the
windshield wipers, shall be so con-
structed that the operation of the wip-
ers will not be materially impaired by
change in the intake manifold pres-
sure.

§393.79 Defrosting device.

Every bus, truck, and truck tractor
having a windshield, when operating
under conditions such that ice, snow,
or frost would be likely to collect on
the outside of the windshield or con-
densation on the inside of the wind-
shield, shall be equipped with a device
or other means, not manually oper-
ated, for preventing or removing such
obstructions to the driver’s view: Pro-
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vided, however, That this section shall
not apply in driveaway-towaway oper-
ations when the driven vehicle is a part
of the shipment being delivered.

§393.80 Rear-vision mirrors.

(a) Every bus, truck, and truck trac-
tor shall be equipped with two rear-vi-
sion mirrors, one at each side, firmly
attached to the outside of the motor
vehicle, and so located as to reflect to
the driver a view of the highway to the
rear, along both sides of the vehicle.
All such regulated rear-vision mirrors
and their replacements shall meet, as a
minimum, the requirements of FMVSS
No. 111 (49 CFR 571.111) in force at the
time the vehicle was manufactured.

(b) Exceptions. (1) Mirrors installed on
a vehicle manufactured prior to Janu-
ary 1, 1981, may be continued in serv-
ice, provided that if the mirrors are re-
placed they shall be replaced with mir-
rors meeting, as a minimum, the re-
quirements of FMVSS No. 111 (49 CFR
571.111) in force at the time the vehicle
was manufactured.

(2) Only one outside mirror shall be
required, which shall be on the driver’s
side, on trucks which are so con-
structed that the driver has a view to
the rear by means of an interior mir-
ror.

(3) In driveway-towaway operations,
the driven vehicle shall have at least
one mirror furnishing a clear view to
the rear. (49 U.S.C. 3102; 49 CFR 1.48.)

[48 FR 57139, Dec. 28, 1983]

§393.81 Horn.

Every bus, truck, truck-tractor, and
every driven motor vehicle in drive-
away-towaway operations shall be
equipped with a horn and actuating
elements which shall be in such condi-
tion as to give an adequate and reliable
warning signal.

§393.82 Speedometer.

Every bus, truck, and truck-tractor
shall be equipped with a speedometer
indicating vehicle speed in miles per
hour, which shall be operative with
reasonable accuracy; however, this re-
quirement shall not apply to any driv-
en vehicle which is part of a shipment
being delivered in a driveaway-
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towaway operation if such driven vehi-
cle is equipped with an effective means
of limiting its maximum speed to 45
miles per hour, nor to any towed vehi-
cle.

§393.83 Exhaust systems.

(a) Every motor vehicle having a de-
vice (other than as part of its cargo)
capable of expelling harmful combus-
tion fumes shall have a system to di-
rect the discharge of such fumes. No
part shall be located where its location
would likely result in burning, char-
ring, or damaging the electrical wiring,
the fuel supply, or any combustible
part of the motor vehicle.

(b) No exhaust system shall discharge
to the atmosphere at a location imme-
diately below the fuel tank or the fuel
tank filler pipe.

(c) The exhaust system of a bus pow-
ered by a gasoline engine shall dis-
charge to the atmosphere at or within
6 inches forward of the rearmost part
of the bus.

(d) The exhaust system of a bus using
fuels other than gasoline shall dis-
charge to the atmosphere either:

(1) At or within 15 inches forward of
the rearmost part of the vehicle; or

(2) To the rear of all doors or win-
dows designed to be open, except win-
dows designed to be opened solely as
emergency exits.

(e) The exhaust system of every
truck and truck tractor shall discharge
to the atmosphere at a location to the
rear of the cab or, if the exhaust
projects above the cab, at a location
near the rear of the cab.

(f) No part of the exhaust system
shall be temporarily repaired with
wrap or patches.

(g) No part of the exhaust system
shall leak or discharge at a point for-
ward of or directly below the driver/
sleeper compartment. The exhaust out-
let may discharge above the cab/sleeper
roofline.

(h) The exhaust system must be se-
curely fastened to the vehicle.

(i) Exhaust systems may use hangers
which permit required movement due
to expansion and contraction caused by
heat of the exhaust and relative mo-
tion between engine and chassis of a
vehicle.

[53 FR 49401, Dec. 7, 1988]

§393.86

§393.84 Floors.

The flooring in all motor vehicles
shall be substantially constructed, free
of unnecessary holes and openings, and
shall be maintained so as to minimize
the entrance of fumes, exhaust gases,
or fire. Floors shall not be permeated
with oil or other substances likely to
cause injury to persons using the floor
as a traction surface.

[53 FR 49401, Dec. 7, 1988]
§393.85 [Reserved]

§393.86 Rear impact guards and rear
end protection.

(a)(1) General requirements for trailers
and semitrailers manufactured on or after
January 26, 1998. Each trailer and
semitrailer with a gross vehicle weight
rating of 4,536 kg (10,000 pounds) or
more, and manufactured on or after
January 26, 1998, must be equipped with
a rear impact guard that meets the re-
quirements of Federal Motor Vehicle
Safety Standard No. 223 (49 CFR
571.223) in effect at the time the vehicle
was manufactured. When the rear im-
pact guard is installed on the trailer or
semitrailer, the vehicle must, at a min-
imum, meet the requirements of
FMVSS No. 224 (49 CFR 571.224) in ef-
fect at the time the vehicle was manu-
factured. The requirements of para-
graph (a) of this section do not apply to
pole trailers (as defined in §390.5 of this
chapter); pulpwood trailers, low chassis

vehicles, special purpose vehicles,
wheels back vehicles (as defined in
§393.5); and trailers towed in

driveaway-towaway operations (as de-
fined in §390.5).

(2) Impact guard width. The outermost
surfaces of the horizontal member of
the guard must extend to within 100
mm (4 inches) of the side extremities of
the vehicle. The outermost surface of
the horizontal member shall not extend
beyond the side extremity of the vehi-
cle.

(3) Guard height. The vertical dis-
tance between the bottom edge of the
horizontal member of the guard and
the ground shall not exceed 560 mm (22
inches) at any point across the full
width of the member. Guards with
rounded corners may curve upward
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within 255 mm (10 inches) of the longi-
tudinal vertical planes that are tan-
gent to the side extremities of the ve-
hicle.

(4) Guard rear surface. At any height
560 mm (22 inches) or more above the
ground, the rearmost surface of the
horizontal member of the guard must
be within 305 mm (12 inches) of the rear
extremity of the vehicle. This para-
graph shall not be construed to pro-
hibit the rear surface of the guard from
extending beyond the rear extremity of
the vehicle. Guards with rounded cor-
ners may curve forward within 255 mm
(10 inches) of the side extremity.

(5) Cross-sectional vertical height. The
horizontal member of each guard must
have a cross sectional vertical height
of at least 100 mm (3.94 inches) at any
point across the guard width.

(6) Certification and labeling require-
ments for rear impact protection guards.
Each rear impact guard used to satisfy
the requirements of paragraph (a)(1) of
this section must be permanently
marked or labeled as required by
FMVSS No. 223 (49 CFR 571.223, S5.3).
The label must be on the forward-fac-
ing surface of the horizontal member of
the guard, 305 mm (12 inches) inboard
of the right end of the guard. The cer-
tification label must contain the fol-
lowing information:

(i) The impact guard manufacturer’s
name and address;

(ii) The statement ‘““Manufactured in
" (inserting the month and year
that the guard was manufactured); and,

(iii) The letters ““DOT”, constituting
a certification by the guard manufac-
turer that the guard conforms to all re-
quirements of FMVSS No. 223.

(b)(1) Requirements for motor vehicles
manufactured after December 31, 1952 (ex-
cept trailers or semitrailers manufactured
on or after January 26, 1998). Each motor
vehicle manufactured after December
31, 1952, (except truck tractors, pole
trailers, pulpwood trailers, or vehicles
in driveaway-towaway operations) in
which the vertical distance between
the rear bottom edge of the body (or
the chassis assembly if the chassis is
the rearmost part of the vehicle) and
the ground is greater than 76.2 cm (30
inches) when the motor vehicle is
empty, shall be equipped with a rear
impact guard(s). The rear impact
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guard(s) must be installed and main-
tained in such a manner that:

(i) The vertical distance between the
bottom of the guard(s) and the ground
does not exceed 76.2 cm (30 inches)
when the motor vehicle is empty;

(ii) The maximum lateral distance
between the closest points between
guards, if more than one is used, does
not exceed 61 cm (24 inches);

(iii) The outermost surfaces of the
horizontal member of the guard are no
more than 45.7 cm (18 inches) from each
side extremity of the motor vehicle;

(iv) The impact guard(s) are no more
than 61 cm (24 inches) forward of the
rear extremity of the motor vehicle.

(2) Construction and attachment. The
rear impact guard(s) must be substan-
tially constructed and attached by
means of bolts, welding, or other com-
parable means.

(3) Vehicle components and structures
that may be used to satisfy the require-
ments of paragraph (g) of this section.
Low chassis vehicles, special purpose
vehicles, or wheels back vehicles con-
structed and maintained so that the
body, chassis, or other parts of the ve-
hicle provide the rear end protection
comparable to impact guard(s) con-
forming to the requirements of para-
graph (b)(1) of this section shall be con-
sidered to be in compliance with those
requirements.

[64 FR 47708, Sept. 1, 1999]

§393.87 Flags on projecting loads.

Any motor vehicle having a load or
vehicle component which extends be-
yond the sides more than 4 inches or
more than 4 feet beyond the rear shall
have the extremities of the load
marked with a red flag, not less than 12
inches square, at each point where a
lamp is required by Table 1, §393.11.

[53 FR 49401, Dec. 7, 1988]

§393.88 Television receivers.

Any motor vehicle equipped with a
television viewer, screen or other
means of visually receiving a television
broadcast shall have the viewer or
screen located in the motor vehicle at
a point to the rear of the back of the
driver’s seat if such viewer or screen is
in the same compartment as the driver
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and the viewer or screen shall be so lo-
cated as not to be visible to the driver,
while he/she is driving the motor vehi-
cle. The operating controls for the tele-
vision receiver shall be so located that
the driver cannot operate them with-
out leaving the driver’s seat.

§393.89 Buses, driveshaft protection.

Any driveshaft extending lengthways
under the floor of the passenger com-
partment of a bus shall be protected by
means of at least one guard or bracket
at that end of the shaft which is pro-
vided with a sliding connection (spline
or other such device) to prevent the
whipping of the shaft in the event of
failure thereof or of any of its compo-
nent parts. A shaft contained within a
torque tube shall not require any such
device.

[33 FR 19735, Dec. 25, 1968, as amended at 53
FR 49402, Dec. 7, 1988]

§393.90 Buses, standee line or bar.

Except as provided below, every bus,
which is designed and constructed so as
to allow standees, shall be plainly
marked with a line of contrasting color
at least 2 inches wide or equipped with
some other means so as to indicate to
any person that he/she is prohibited
from occupying a space forward of a
perpendicular plane drawn through the
rear of the driver’s seat and perpen-
dicular to the longitudinal axis of the
bus. Every bus shall have clearly post-
ed at or near the front, a sign with let-
ters at least one-half inch high stating
that it is a violation of the Federal
Highway Administration’s regulations
for a bus to be operated with persons
occupying the prohibited area. The re-
quirements of this section shall not
apply to any bus being transported in
driveaway-towaway operation or to
any level of the bus other that the
level in which the driver is located nor
shall they be construed to prohibit any
seated person from occupying perma-
nent seats located in the prohibited
area provided such seats are so located
that persons sitting therein will not
interfere with the driver’s safe oper-
ation of the bus.

§393.91 Buses, aisle seats prohibited.

No bus shall be equipped with aisle
seats unless such seats are so designed

§393.93

and installed as to automatically fold
and leave a clear aisle when they are
unoccupied. No bus shall be operated if
any seat therein is not securely fas-
tened to the vehicle.

[53 FR 49402, Dec. 7, 1988]

§393.92 Buses,
doors.

Any bus equipped with an emergency

marking emergency

door shall have such door clearly
marked in letters at least 1 inch in
height with the words ‘‘Emergency
Door’” or ‘“Emergency Exit.”” Emer-

gency doors shall also be identified by
a red electric lamp readily visible to
passengers which lamp shall be lighted
at all times when lamps are required to
be lighted by §392.30.

§393.93 Seats, seat belt assemblies,
and seat belt assembly anchorages.

(a) Buses—(1) Buses manufactured on
or after January 1, 1965, and before July
1, 1971. After June 30, 1972, every bus
manufactured on or after January 1,
1965, and before July 1, 1971, must be
equipped with a Type 1 or Type 2 seat
belt assembly that conforms to Federal
Motor Vehicle Safety Standard No. 209!
(8571.209) installed at the driver’s seat
and seat belt assembly anchorages that
conform to the location and geometric
requirements of Federal Motor Vehicle
Safety Standard No. 210! (§571.210) for
that seat belt assembly.

(2) Buses manufactured on or after July
1, 1971. Every bus manufactured on or
after July 1, 1971, must conform to the
requirements of Federal Motor Vehicle
Safety Standard No. 2081 (§571.208) (re-
lating to installation of seat belt as-
semblies) and Federal Motor Vehicle
Safety Standard No. 2101 (§571.210) (re-
lating to installation of seat belt as-
sembly anchorages).

(3) Buses manufactured on or after Jan-
uary 1, 1972. Every bus manufactured
on or after January 1, 1972, must con-
form to the requirements of Federal
Motor Vehicle Safety Standard No.
2071 (§571.207) (relating to seating sys-
tems).

1 Individual copies of Federal Motor Vehi-
cle Safety Standards may be obtained from
the National Highway Traffic Safety Admin-
istration. Nassif Building, 400 Seventh Street
SW., Washington, D.C. 20590.
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(b) Trucks and truck tractors—(1)
Trucks and truck tractors manufactured
on and after January 1, 1965, and before
July 1, 1971. Except as provided in para-
graph (d) of this section, after June 30,
1972, every truck and truck tractor
manufactured on or after January 1,
1965, and before July 1, 1971, must be
equipped with a Type 1 or Type 2 seat
belt assembly that conforms to Federal
Motor Vehicle Safety Standard No. 209
(8571.209) installed at the driver’s seat
and at the right front outboard seat, if
the vehicle has one, and seat belt as-
sembly anchorages that conform to the
location and geometric requirements of
Federal Motor Vehicle Safety Standard
No. 210 (§571.210) for each seat belt as-
sembly that is required by this sub-
paragraph.

(2) Trucks and truck tractors manufac-
tured on or after July 1, 1971. Every
truck and truck tractor manufactured
on or after July 1, 1971, except a truck
or truck tractor being transported in
driveaway-towaway operation and hav-
ing an incomplete vehicle seating and
cab configuration, must conform to the
requirements of Federal Motor Vehicle
Safety Standard No. 2081 (§571.208) (re-
lating to installation of seat belt as-
semblies) and Federal Motor Vehicle
Safety Standard No. 2101 (§571.210) (re-
lating to installation of seat belt as-
sembly anchorages).

(3) Trucks and truck tractors manufac-
tured on or after January 1, 1972. Every
truck and truck tractor manufactured
on or after January 1, 1972, except a
truck or truck tractor being trans-
ported in driveaway-towaway oper-
ation and having an incomplete vehicle
seating and cab configuration, must
conform to the requirements of Federal
Motor Vehicle Safety Standard No.
2071 (§571.207) (relating to seating sys-
tems).

(c) Effective date of standards. When-
ever paragraph (a) or (b) of this section
requires conformity to a Federal Motor
Vehicle Safety Standard, the vehicle or
equipment must conform to the version
of the Standard that is in effect on the
date the vehicle is manufactured or on
the date the vehicle is modified to con-
form to the requirements of paragraph

1See footnote to §393.93(a).
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(a) or (b) of this section, whichever is
later.

(d) Trucks and truck tractors manu-
factured on or after January 1, 1965,
and before July 1, 1971, and operated in
the State of Hawaii, must comply with
the provisions of paragraph (b) of this
section on and after January 1, 1976.

[35 FR 16839, Oct. 30, 1970, as amended at 39
FR 32561, Sept. 9, 1974; 40 FR 32336, Aug. 1,
1975]

§393.94 Vehicle interior noise levels.

(a) Application of the rule in this sec-
tion. Except as provided in paragraph
(d) of this section, this section applies
to all motor vehicles manufactured on
and after October 1, 1974. On and after
April 1, 1975, this section applies to all
motor vehicles manufactured before
October 1, 1974.

(b) General rule. The interior sound
level at the driver’s seating position of
a motor vehicle must not exceed 90
dB(A) when measured in accordance
with paragraph (c) of this section.

(c) Test procedure.2 (1) Park the vehi-
cle at a location so that no large re-
flecting surfaces, such as other vehi-
cles, signboards, buildings, or hills, are
within 50 feet of the driver’s seating
position.

(2) Close all vehicle doors, windows,
and vents. Turn off all power-operated
accessories.

(3) Place the driver in his/her normal
seated position at the vehicle’s con-
trols. Evacuate all occupants except
the driver and the person conducting
the test.

(4) Use a sound level meter which
meets the requirements of the Amer-
ican National Standards Institute
Standard ANSI S1.4-1971 Specification
for Sound Level Meters, for Type 2 Me-
ters. Set the meter to the A-weighting
network, ‘““‘fast’’ meter response.

(5) Locate the microphone, oriented
vertically upward, 6 inches to the right
of, in the same plane as, and directly in
line with, the driver’s right ear.

2Standards of the American National
Standards Institute are published by the
American National Standards Institute. In-
formation and copies may be obtained by
writing to the Institute at 1430 Broadway,
New York, N.Y. 10018.
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(6) With the vehicle’s transmission in
neutral gear, accelerate its engine to
either its maximum governed engine
speed, if it is equipped with an engine
governor, or its speed at its maximum
rated horsepower, if it is not equipped
with an engine governor. Stabilize the
engine at that speed.

(7) Observe the A-weighted sound
level reading on the meter for the sta-
bilized engine speed condition. Record
that reading, if the reading has not
been influenced by extraneous noise
sources such as motor vehicles oper-
ating on adjacent roadways.

(8) Return the vehicle’s engine speed
to idle and repeat the procedures speci-
fied in paragraphs (c) (6) and (7) of this
section until two maximum sound lev-
els within 2 dB of each other are re-
corded. Numerically average those two
maximum sound level readings.

(9) The average obtained in accord-
ance with paragraph (c)(8) of this sec-
tion is the vehicle’s interior sound
level at the driver’s seating position
for the purpose of determining whether
the vehicle conforms to the rule in
paragraph (b) of this section. However,
a 2 dB tolerance over the sound level
limitation specified in that paragraph
is permitted to allow for variations in
test conditions and variations in the
capabilities of meters.

(10) If the motor vehicle’s engine ra-
diator fan drive is equipped with a
clutch or similar device that automati-
cally either reduces the rotational
speed of the fan or completely dis-
engages the fan from its power source
in response to reduced engine cooling
loads the vehicle may be parked before
testing with its engine running at high
idle or any other speed the operator
may choose, for sufficient time but not
more than 10 minutes, to permit the
engine radiator fan to automatically
disengage.

(d) Vehicles manufactured before Oc-
tober 1, 1974, and operated wholly with-
in the State of Hawaii, need not com-
ply with this section until April 1, 1976.

[38 FR 30881, Nov. 8, 1973, as amended at 40
FR 32336, Aug. 1, 1975; 41 FR 28268, July 9,
1976]
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Subpart H—Emergency Equipment

§393.95 Emergency equipment on all
power units.

Except for a lightweight vehicle,
every bus, truck, truck-tractor, and
every driven vehicle in driveaway-
towaway operation must be equipped
as follows:

(a) Fire extinguisher. (1) Except as pro-
vided in paragraph (a)(4) of this sec-
tion, every power unit must be
equipped with a fire extinguisher that
is properly filled and located so that it
is readily accessible for use. The fire
extinguisher must be securely mounted
on the vehicle. The fire extinguisher
must be designed, constructed, and
maintained to permit visual deter-
mination of whether it is fully charged.
The fire extinguisher must have an ex-
tinguishing agent that does not need
protection from freezing. The fire ex-
tinguisher must not use a vaporizing
liquid that gives off vapors more toxic
than those produced by the substances
shown as having a toxicity rating of 5
or 6 in the Underwriters’ Laboratories
““Classification of Comparative Life
Hazard of Gases and Vapors.’’1

(2)(i) Before July 1, 1971, a power unit
that is used to transport hazardous ma-
terials must be equipped with a fire ex-
tinguisher having an Underwriters’
Laboratories rating? of 4 B:C or more.
On and after July 1, 1971, a power unit
that is used to transport hazardous ma-
terials must be equipped with a fire ex-
tinguisher having an Underwriters’
Laboratories rating? of 10 B:C or more.

(ii) Before January 1, 1973, a power
unit that is not used to transport haz-
ardous materials must be equipped
with a fire extinguisher having an Un-
derwriters’ Laboratories rating? of 4
B:C or more. On and after January 1,
1973, a power unit that is not used to

1 Copies of the Classification can be ob-
tained by writing to Underwriters’ Labora-
tories, Inc., 205 East Ohio Street, Chicago,
111. 60611.

2 Underwriters’ Laboratories ratings are
given to fire entinguishers under the stand-
ards of Underwriters’ Laboratories, Inc., 205
East Ohio Street, Chicago, Ill. 60611. Extin-
guishers must conform to the standards in
effect on the date of manufacture or on Jan.
1, 1969, whichever is earlier.
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transport hazardous materials must be
equipped with either—

(A) A fire extinguisher having an Un-
derwriters’ Laboratories rating? of 5
B:C or more; or

(B) Two fire extinguishers, each of
which has an Underwriters’ Labora-
tories rating?2 of 4 B:C or more.

(iii) Each fire extinguisher required
by this subparagraph must be labeled
or marked with its Underwriters’ Lab-
oratories rating?2 and must meet the
requirements of paragraph (a)(1) of this
section.

(3) For purposes of this paragraph, a
power unit is used to transport haz-
ardous materials only if the power unit
or a motor vehicle towed by the power
unit must be marked or placarded in
accordance with §177.823 of this title.

(4) This paragraph does not apply to
the driven wunit in a driveaway-
towaway operation.

(b) [Reserved]

(c) Spare fuses. At least one spare fuse
or other overload protective device, if
the devices used are not of a reset type,
for each kind and size wused. In
driveaway-towaway operations, spares
located on any one of the vehicles will
be deemed adequate.

(d)-(e) [Reserved]

(f) Warning devices for stopped vehicles.
Except as provided in paragraph (g) of
this section, one of the following com-
binations of warning devices:

(1) Vehicles equipped with warning de-
vices before January 1, 1974. Warning de-
vices specified below may be used until
replacements are necessary:

(i) Three liquid-burning emergency
flares which satisfy the requirements
of SAE Standard J597, “‘Liquid Burning
Emergency Flares,” and three fusees
and two red flags; or

(i) Three electric emergency lan-
terns which satisfy the requirements of
SAE Standard J596, ‘‘Electric Emer-
gency Lanterns,” and two red flags; or

(iii) Three red emergency reflectors
which satisfy the requirements of para-
graph (i) of this section, and two red
flags; or

(iv) Three red emergency reflective
triangles which satisfy the require-
ments of paragraph (h) of this section;
or

(v) Three bidirectional emergency re-
flective triangles that conform to the

49 CFR Ch. Ill (10-1-99 Edition)

requirements of Federal Motor Vehicle
Safety Standard No. 125, §571.125 of this
title.

(2) Vehicles equipped with warning de-
vices on and after January 1, 1974. (i)
Three bidirectional emergency reflec-
tive triangles that conform to the re-
quirements of Federal Motor Vehicle
Safety Standard No. 125, §571.125 of this
title; or

(ii) At least 6 fusees or 3 liquid-burn-
ing flares. The vehicle must have as
many additional fusees or liquid-burn-
ing flares as are necessary to satisfy
the requirements of §392.22.

(3) Supplemental warning devices.
Other warning devices may be used in
addition to, but not in lieu of, the re-
quired warning devices, provided those
warning devices do not decrease the ef-
fectiveness of the required warning de-
vices.

(g9) Restrictions on the use of flame-pro-
ducing devices. Liquid-burning flares,
fusees, oil lanterns, or any signal pro-
duced by a flame shall not be carried
on any commercial motor vehicle
transporting Division 1.1, 1.2, 1.3 (ex-
plosives) hazardous materials; any
cargo tank motor vehicle used for the
transportation of Division 2.1 (flam-
mable gas) or Class 3 (flammable lig-
uid) hazardous materials whether load-
ed or empty; or any commercial motor
vehicle using compressed gas as a
motor fuel.

(h) Requirements for emergency reflec-
tive triangles manufactured before Janu-
ary 1, 1974. (1) Each reflector shall be a
collapsible equilateral triangle, with
legs not less than 17 inches long and
not less than 2 inches wide. The front
and back of the exposed leg surfaces
shall be covered with red reflective ma-
terial not less than one half inch in
width. The reflective surface, front and
back, shall be approximately parallel.
When placed in position, one point of
the triangle shall be upward. The area
within the sides of the triangle shall be
open.

(2) Reflective material: The reflecting
material covering the leg of the equi-
lateral triangle shall comply either
with:

(i) The requirements for reflex-reflec-
tor elements made of red methyl-meth-
acrylate plastic material, meeting the
color, sealing, minimum candle-power,
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wind test, vibration test, and corrosion
resistance test of section 3 and 4 of
Federal Specification RR-R-1185, dated
November 17, 1966, or

(ii) The requirements for red reflec-
tive sheeting of Federal Specification
L-S-300, dated September 7, 1965, ex-
cept that the aggregate candlepower of
the assembled triangle, in one direc-
tion, shall be not less than eight when
measured at 0.2° divergence angle and
—4° incidence angle, and not less than
80 percent of the candlepower specified
for 1 square foot of material at all
other angles shown in Table Il, Reflec-
tive Intensity Values, of L-S-300.

(3) Reflective surfaces alignment: Every
reflective triangle shall be so con-
structed that, when the triangle is
properly placed, the reflective surfaces
shall be in a plane perpendicular to the
plane of the roadway surface with a
permissible tolerance of +10°. Reflec-
tive triangles which are collapsible
shall be provided with means for hold-
ing the reflective surfaces within the
required tolerance. Such holding
means shall be readily capable of ad-
justment without the use of tools or
special equipment.

(4) Reflectors mechanical adequacy:
Every reflective triangle shall be of
such weight and dimensions as to re-
main stationary when subjected to a 40
mile per hour wind when properly
placed on any clean, dry paved road
surface. The reflective triangle shall be
so constructed as to withstand reason-
able shocks without breakage.

(5) Reflectors, incorporation in holding
device: Each set of reflective triangles
shall be adequately protected by enclo-
sure in a box, rack, or other adequate
container specially designed and con-
structed so that the reflectors may be
readily extracted for use.

(6) Certification: Every red emergency
reflective triangle designed and con-
structed to comply with these require-
ments shall be plainly marked with the
certification of the manufacturer that
it complies therewith.

(i) Requirements for red emergency re-
flectors. Each red emergency reflector
shall conform in all respects to the fol-
lowing requirements:

(1) Reflecting elements required. Each
reflector shall be composed of at least
two reflecting elements or surfaces on

§393.95

each side, front and back. The reflect-
ing elements, front and back, shall be
approximately parallel.

(2) Reflecting elements to be Class A.
Each reflecting element or surface
shall meet the requirement for a red
Class A reflector contained in the SAE
Recommended Practice! ‘“Reflex Re-
flectors.”” The aggregate candlepower
output of all the reflecting elements or
surface in one direction shall not be
less than 12 when tested in a perpen-
dicular position with observation at
one-third degree as specified in the
Photometric Test contained in the
above-mentioned Recommended Prac-
tice.

(3) Reflecting surfaces, protection. If
the reflector or the reflecting elements
are so designed or constructed that the
reflecting surfaces would be adversely
affected by dust, soot, or other foreign
matter or contacts with other parts of
the reflector or its container, then
such reflecting surfaces shall be ade-
quately sealed within the body of the
reflector.

(4) Reflecting surfaces to be perpen-
dicular. Every reflector shall be so con-
structed that, when the reflector is
properly placed, every reflecting ele-
ment or surface is in a plane perpen-
dicular to the plane of the roadway
surface. Reflectors which are collaps-
ible shall be provided with means for
locking the reflector elements or sur-
faces in the required position; such
locking means shall be readily capable
of adjustment without the use of tools
or special equipment.

(5) Reflectors, mechanical adequacy.
Every reflector shall be of such weight
and dimensions as to remain sta-
tionary when subjected to a 40 mile per
hour wind when properly placed on any
clean, dry, paved road surface. The re-
flector shall be so constructed as to
withstand reasonable shocks without
breakage.

(6) Reflectors, incorporation on holding
device. Each set of reflectors and the
reflecting elements or surfaces incor-
porated therein shall be adequately
protected by enclosure in a box, rack,
or other adequate container specially
designed and constructed so that the

1 See footnote 1 to §393.24(c).
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reflectors may be readily extracted for
use.

(7) Certification. Every red emergency
reflector designed and constructed to
comply with these requirements shall
be plainly marked with the certifi-
cation of the manufacturer that it
complies therewith.

(J) Requirements for fusees and liquid-
burning flares. Each fusee shall be capa-
ble of burning for 30 minutes, and each
liquid-burning flare shall contain
enough fuel to burn continuously for at
least 60 minutes. Fusees and liquid-
burning flares shall conform to the re-
quirements of Underwriters Labora-
tories, Inc., UL No. 912, Highway Emer-
gency Signals, Fourth Edition, July 30,
1979, (with an amendment dated No-
vember 9, 1981). (See §393.7(b) for infor-
mation on the incorporation by ref-
erence and availability of this docu-
ment.) Each fusee and liquid-burning
flare shall be marked with the UL sym-
bol in accordance with the require-
ments of UL 912.

(k) Requirements for red flags. Red
flags shall be not less than 12 inches
square, with standards adequate to
maintain the flags in an upright posi-
tion.

(49 U.S.C. 304, 1655; 49 CFR 1.48(b) and 301.60)

[33 FR 19735, Dec. 25, 1968, as amended at 35
FR 13019, Aug. 15, 1970; 35 FR 14619, Sept. 18,
1970; 37 FR 17176, Aug. 25, 1972; 40 FR 10685,
Mar. 7, 1975; 41 FR 53031, Dec. 3, 1976; 47 FR
47837, Oct. 28, 1982; 59 FR 34712, July 6, 1994]

Subpart |—Protection Against
Shifting or Falling Cargo

SOURCE: 38 FR 23522, Aug. 31, 1973, unless
otherwise noted.

§393.100 General rules for protection
against shifting or falling cargo.

(a) Application and scope of the rules in
this section. This section applies to
trucks, truck tractors, semitrailers,
full trailers, and pole trailers. Each of
those motor vehicles must, when trans-
porting cargo, be loaded and equipped
to prevent the shifting or falling of the
cargo in the manner prescribed by the
rules in paragraph (b) of this section.
In addition, each cargo-carrying motor
vehicle must conform to the applicable
rules in §§393.102, 393.104, and 393.106.

49 CFR Ch. Ill (10-1-99 Edition)

(b) Basic protection components. Each
cargo-carrying motor vehicle must be
equipped with devices providing protec-
tion against shifting or falling cargo
that meet the requirements of either
paragraph (b) (1), (2), (3), or (4) of this
section.

(1) Option A. The vehicle must have
sides, side-boards, or stakes, and a rear
endgate, endboard, or stakes. Those de-
vices must be strong enough and high
enough to assure that cargo will not
shift upon, or fall from the vehicle.
Those devices must have no aperture
large enough to permit cargo in con-
tact with one or more of the devices to
pass through it.

(2) Option B. The vehicle must have
at least one tiedown assembly that
meets the requirements of §393.102 for
each 10 linear feet of lading or fraction
thereof. (However, a pole trailer or an
expandable trailer transporting metal
articles under the special rules in para-
graph (c) of this section is required
only to have two or more of those tie-
down assemblies at each end of the
trailer.) In addition, the vehicle must
have as many additional tiedown as-
semblies meeting the requirements of
§393.102 as are necessary to secure all
cargo being transported either by di-
rect contact between the cargo and the
tiedown assemblies or by dunnage
which is in contact with the cargo and
is secured by tiedown assemblies.t

(3) Option C (for vehicles transporting
metal articles only). A vehicle trans-
porting cargo which consists of metal
articles must conform to either the
rules in paragraph (b) (1), (2), or (4) of
this section, or the special rules for
transportation of metal articles set
forth in paragraph (c) of this section.

(4) Option D. The vehicle must have
other means of protecting against
shifting or falling cargo which are
similar to, and at least as effective as,
those specified in paragraph (b) (1), (2),
or (3) of this section.

(c) Special rules for metal articles—(1)
Scope of the rules in this paragraph. The
rules in this paragraph apply to a

1 Tiedown assemblies or dunnage in con-
tact with sufficient exterior (including top-
most) pieces of the cargo and securely hold-
ing each interior or lower piece comply with
this requirement.
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motor vehicle transporting cargo con-
sisting of metal articles if that vehicle
does not conform to the rules in para-
graph (b) (1), (2), or (4) of this section.

(2) Application of other sections. A
motor vehicle transporting property
consisting of metal articles must, re-
gardless of whether the rules in this
paragraph apply to it, conform to the
rules in §393.102 (relating to secure-
ment systems), §393.104 (relating to
blocking and bracing of cargo), and
§393.106 (relating to front-end structure
requirements).

(3) Coils. Whenever a motor carrier
transports one or more coils of metal
which, individually or as a combina-
tion banded together, weigh 5,000
pounds or more, the coils shall be se-
cured in the following manner:

(i) Coils with eyes vertical: One or
more coils which are grouped and load-
ed side by side in a transverse or longi-
tudinal row must be secured by—

(a) A tiedown assembly against the
front of the coil or row of coils, re-
straining against forward motion;

(b) A tiedown assembly against the
rear of the coil or row of coils, re-
straining against rearward motion; and

(c) A tiedown assembly over the top
of each coil or transverse row of coils,
restraining against vertical motion.

The same tiedown assembly shall not
be used to comply with more than one
of the requirements of paragraph
(©)(3)(i) (a), (b), or (c) of this section.

COILS - EYE VERTICAL

- 8 side view

® 0O |
®

@@ transverse
top view -L

(ii) Coils with eyes crosswise: Each coil
or transverse row of coils loaded side
by side and having approximately the
same outside diameters must be se-
cured by—

(a) A tiedown assembly through the
eye of each coil, restricting against
forward motion and making an angle of
less than 45° with the horizontal when
viewed from the side of the vehicle;

§393.100

(b) A tiedown assembly through the
eye of each coil, restricting against
rearward motion and making an angle
of less than 45° with the horizontal
when viewed from the side of the vehi-
cle; and

(c) Timbers, having a nominal cross
section of 4 x 4 inches or more and a
length which is at least 75 percent of
the width of the coil or row of coils,
tightly placed against both the front
and rear sides of the coil or row of coils
and restrained to prevent movement of
the coil or coils in the forward and
rearward directions.

(d) If coils are loaded to contact each
other in the longitudinal direction and
relative motion between coils, and be-
tween coils and the vehicle, is pre-
vented by tiedown assemblies and tim-
bers—

(1) Only the foremost and rearmost
coils must be secured with timbers; and

(2) A single tiedown assembly, re-
stricting against forward motion, may
be used to secure any coil except the
rearmost one, which must be re-
strained against rearward motion.

COILS - EYE CROSSWISE

side view @@@

1 d !
1
- . [

(iii) Coils with eyes lengthwise: A coil
or transverse row of coils having ap-
proximately equal outside diameters
and loaded side by side or a longitu-
dinal row of coils having approxi-
mately equal outside diameters and
loaded end to end must be secured as
follows:

(@) The coil or coils must be re-
strained against side-by-side and fore-
and-aft movement by—

(1) One or more tiedown assemblies
over the top of each coil or transverse
row; or

(2) Two or more tiedown assemblies
through the eye of each coil or longitu-
dinal row; or

(3) One or more tiedown assemblies,
crossing from one side of the vehicle to
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the other, through the eye of each coil
or longitudinal row of coils in a trans-
verse row.

(b) Timbers having nominal cross
section of 4 x 4 inches or more must be
tightly placed against the sides of each
coil or against the outboard sides of
each transverse row of coils which are
loaded side by side so that the timbers
restrain against side-to-side move-
ment.

(c) If, in accordance with paragraph
(©)(3)(iii)(a)(1) of this section, only one
tiedown assembly over the top of each
coil or transverse row of coils is used
to restrain against side-to-side move-
ment and fore-and-aft movement, tim-
bers having a nominal cross section of
2 X 4 inches or more and which are
firmly secured to longitudinal blocking
must be tightly placed against the
front and back of each coil, each longi-
tudinal row of coils, and each trans-
verse row of coils in a manner which
restricts forward and rearward move-
ment.

transverse

(iv) Timber which is used for block-
ing must be sound lumber which is free
of defects (such as knots or cracks)
that materially reduce its strength.

(v) Timbers need not be used on vehi-
cles which have depressions in the floor
or are equipped with other restraining
devices which perform the functions
specified for timbers by the rules in
this section.

(vi) As used in this section, the term
““nominal’’, when used to describe tim-
ber, means commercially dressed sizes
generally designated by the dimensions
indicated.

(4) Miscellaneous metal articles. Except
as provided in paragraph (c)(4)(iv) of
this section, whenever a motor carrier
transports metal articles consisting of
cut-to-length bars, plates, rods, sheet

49 CFR Ch. Ill (10-1-99 Edition)

and tin mill products, billets, blooms,
ingots, slabs, structural shapes, or
pipe, and other tubular products and
those articles, either individually or as
a combination of articles banded or
boxed together and handled as a single
unit, weigh more than 2,000 pounds, the
article shall be secured in the following
manner:

(i) A single article, a group of arti-
cles, or a combination of articles load-
ed side by side across the width of the
vehicle must be secured by at least one
tiedown assembly over its top for at
least every 8 feet of its length and at
least two tiedown assemblies securing
each individual article or combination
of articles banded or otherwise secured
together and handled as a single unit.
However, articles which individually
have a length of 8 feet or less and
which are securely butted against each
other in the fore-and-after direction
may be secured by metal angles se-
cured by tiedown assemblies, or they
may be secured by a timber having a
nominal cross section of 4 x 4 inches or
more placed longitudinally over the ar-
ticles and secured by tiedown assem-
blies. Tiedown assemblies may not be
located beyond the ends of the article
which they secure.

(ii) If articles are tiered and each
tiered article rests securely on the one
beneath it, the tier may be secured in
the same manner as a single level of
those articles is secured in accordance
with the rules in this section.

(iii) Pole trailers must either comply
with the requirements of paragraph
(c)(4) (i) and (ii) of this section or have
at least two tiedown assemblies secur-
ing the load to the forward bolster and
at least two tiedown assemblies secur-
ing the load to the rear bolster.

(iv) The rules in this paragraph do
not apply to special loads consisting of
machinery or fabricated structural
items, such as beams, girders, and
trusses, which are fastened by special
methods. However, those loads must be
securely and adequately fastened to
the vehicle.

(d) Special rule for special-purpose vehi-
cles. The rules in this section do not
apply to a vehicle transporting one or
more articles which, because of their
size, shape, or weight, must be carried
on special-purpose vehicles or must be
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fastened by special methods. However,
any article carried on that vehicle
must be securely and adequately fas-
tened to the vehicle.

(e) Special rule for intermodal cargo
containers. Containers designed for the
transportation of containerized, inter-
modal cargo and having integral se-
curement devices must be fastened to
the chassis of the motor vehicle with
securement devices that prevent them
from being unintentionally unfastened.
The securement devices must restrain
the container from moving more than
one-half inch forward, more than one-
half inch aft, more than one-half inch
to the right, more than one-half inch
to the left, or more than one inch
vertically when the container is sub-
jected to the following accelerations
relative to the vehicle:

Direction of force relative to longitudinal axis of | Accelera-

vehicle tion in G’s
Downward 1.70
Upward .......... 0.50
Lateral . . . 0.30
Longitudinal ........ccoceevviiiniiicc e 1.80

(f) Effective date. This section is effec-
tive on October 1, 1973.

§393.102 Securement systems.

(a) Application and scope of the rules in
this section. The rules in this section
apply to tiedown assemblies (including
chains, cables, steel straps, and fiber
webbing), other securement devices,
and attachment or fastening devices
used in conjunction therewith, which
are used to secure cargo to motor vehi-
cles in transit. All devices which are
used to secure cargo to a motor vehicle
in transit under the rules in this sub-
part must conform to the requirements
of this section.

(b) Tiedown assemblies. Except for in-
tegral securement devices of con-
tainers designed for the transportation
of containerized, intermodal cargo
which conform to the rules in
§393.100(e), the aggregate working load
limit of the tiedown assemblies used to
secure an article against movement in
any direction must be at least 1/2 times
the weight of the article. With the ex-
ception of marking identification,
tiedowns used must meet applicable
manufacturing standards listed in this
paragraph (b).

§393.102

(1) Steel strapping. Steel strapping
used as a component of a tiedown as-
sembly must conform to the require-
ments of the 1991 edition of the Amer-
ican Society for Testing and Materials’
Standard Specification for Strapping,
Flat Steel and Seals, ASTM D3953-91.
Steel strapping which is not marked by
the manufacturer with a working load
limit, shall be considered to have a
working load limit equal to 1/4 of the
breaking strength listed in ASTM
D3953-91. (See §393.7(b) for information
on the incorporation by reference and
availability of this document.) Steel
strapping that is one inch wide or
wider must have at least two pairs of
crimps in each seal and when an end-
over-end lap joint is formed, it must be
sealed with at least two seals.

(2) Chain. Chain used as a component
of a tiedown assembly must conform to
the requirements of the June 15, 1990,
edition of the National Association of
Chain Manufacturers’ Welded Steel
Chain Specifications applicable to all
types of chain. (See §393.7(b) for infor-
mation on the incorporation by ref-
erence and availability of this docu-
ment.)

(3) Webbing. Webbing used as a com-
ponent of a tiedown assembly must
conform to the requirements of the 1991
edition of the Web Sling and Tiedown
Association’s Recommended Standard
Specification for Synthetic Webbing
Tiedowns. (See §393.7(b) for informa-
tion on the incorporation by reference
and availability of this document.)

(4) Wire rope. Wire rope used as a
component of a tiedown assembly must
conform to the requirements of the No-
vember 1985 second edition of the Wire
Rope Technical Board’s Wire Rope
Users Manual. Wire rope which is not
marked by the manufacturer with a
working load limit, shall be considered
to have a working load limit equal to
Y. of the nominal strength listed in the
Wire Rope Users Manual. (See §393.7(b)
for information on the incorporation
by reference and availability of this
document.)

(5) Cordage. Cordage used as a compo-
nent of a tiedown assembly, must con-
form to the applicable Cordage Insti-
tute rope standards listed below:
PETRS-2, Polyester Fiber Rope, 3-
Strand and 8-Strand Constructions,
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January, 1993; PPRS-2, Polypropylene
Fiber Rope, 3-Strand and 8-Strand Con-
structions, August, 1992; CRS-1, Poly-
ester/Polypropylene Composite Rope
Specifications, Three- and Eight-
Strand Standard Construction, May
1979; NRS-1, Nylon Rope Specifica-
tions, Three- and Eight-Strand Stand-
ard Construction, May 1979; C1, Double
Braided Nylon Rope Specifications,
DBN-January 1984. (See §393.7(b) for in-
formation on the incorporation by ref-
erence and availability of these docu-
ments.)

(6) Tables of working load limits. The
working load limits listed in the tables
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in this paragraph are to be used when
the tiedown material is not marked by
the manufacturer with the working
load limit. Tiedown materials which
are marked by the manufacturer with
working load limits which differ from
the table, shall be considered to have a
working load limit equal to the value
for which they are marked. Synthetic
cordage (e.g., nylon, polypropylene,
polyester) which is not marked or la-
beled to enable identification of its
composition or working load limit
shall be considered to have a working
load limit equal to that for poly-
propylene fiber rope.

TABLES TO §393.102(B)(6)—WORKING LOAD LIMITS (WLL)
[Chain WLL in pounds (kg)]

Size inch (mm) Gradiglproof Grade 4 high test t(rse:gsd;oZt Grade 8 alloy
Ya (7) . 1300 (590) 2600 (1180) 3150 (1430) 3500 (1590)
%16 (8) 1900 (860) 3900 (1770) 4700 (2130) 5100 (2310)

Y& (10) 2650 (1200) 5400 (2450) 6600 (2990) 7100 (3220)
76 (11) 3500 (1590) 5800 (2630) 8750 (3970)
2 (13) 4500 (2040) 9200 (4170) 11300 (5130)
% (16) 6900 (3130) 11500 (5220) 15800 (7170)

18100 (8210)
e

Chain Mark . PC HT | o
EXamples ..o 3 4 7 8
30 40 70 80

Synthetic Webbing WLL

Width inch (mm)

WLL pounds (kg)

Lo (5) oooreveeeoee oo e eeeeen e 1750 (790)
2 (50) e oo 2000 (910)
B(T5) cooeeeeeeeeeee e oo 3000 (1360)
0 1016) OO 4000 (1810)

Wire Rope (6 X 37, Fiber Core) WLL

Diameter inch (mm) WLL pounds (kg)

1400 (640)
2100 (950)
3000 (1360)

V16 (11) wovvveveeeeeeorssssssseeeesesesseseseesesssses s eeessseeeeeee e 4100 (1860)
Y2 (13) eoroeeeeeeeeeeoooseeese e eeesssssees e 5300 (2400)
5 (16) wvvvvveeeeeerseeeressseeeeeeesssssssesseeeeeesee s eees s 8300 (3770)
E R v.L0) OO 10900 (4940)
B2 OO 16100 (7300)
1 (25) correeeeeeeeeeeeeseeeeeess e e 20900 (9480)

Manila Rope WLL

Diameter inch (mm) WLL pounds (kg)

E NG 1c) OO 205 (90)
V16 (11) wovvvveeeeeeoosseeseseeeeeeeeesssssseessss e eeeeesesessse e 265 (120)
Y2 (13) oooeeeeeeeeeeeeeeeeeeee e et 315 (150)
i (16) wovvvveeeeeereereessssseeeeeeessssesseeses s eeesse e 465 (210)
E R v.L6) OO 640 (290)
1 (25) 1050 (480)

WLL pounds (kg)

¥s (10)
716 (11)

400 (180)
525 (240)




Federal Highway Administration, DOT

§393.102

Polypropylene Fiber Rope WLL (3-Strand and 8-Strand Constructions)—Continued

Diameter inch (mm)

WLL pounds (kg)

/2 (13) toreeeeereeeeeeeessssssssssss R 625 (280)
5 (16) wrvvvveeeersssssssameee e e e 925 (420)
R .L0) R 1275 (580)
1 (25) ottt eeeeeeessss R 2100 (950)
Polyester Fiber Rope WLL (3-Strand and 8-Strand Constructions)

Diameter inch (mm) WLL pounds (kg)
Fg (10) wrvveveeeersssssssssseereee s ssesess s 555 (250)
16 (L) wevvveeeesssssssnssesseeee s sssssss s 750 (340)
5 (13) toreeeeereeeeeeeesssssssssss R 960 (440)
5 (16) wrvvvveeeersssssssaaeeeee s 1500 (680)
R 2 .10) R 1880 (850)

1 (25) wovereeeeeeee et 3300 (1500)
Nylon Rope WLL

Diameter inch (mm) WLL pounds (kg)
E 2 10 ) TSROSO 278 (130)
T16 (11) oo 410 (190)
Y2 (13) tovreeereeise s is et 525 (240)
E 2 1) OSSOSO 935 (420)
E 2 10 T 1420 (640)
25 OO 2520 (1140)

Double Braided Nylon Rope WLL

Diameter inch (mm)

WLL pounds (kg)

R o) NS 336 (150)
16 (L1) wovvveeeeeereeeeeeseeeeeeeeeeesseeeeeeeee s eeeess e 502 (230)
Y2 (13) soooeeeeeeeveeeooseeeseessesseee s eeessssseeses e 655 (300)
% (16) 1130 (510)
%4 (20) ... 1840 (830)
1 (25) 3250 (1470)

Steel Strapping WLL

Width - thickness inch

WLL pounds (kg)

1-Y2 x 0.029 ... 1190 (540)
1-Ya x 0.031 1190 (540)
1-¥2 x 0.035 1190 (540)
1-Y2 x 0.044 ... 1690 (770)
1-%2 x 0.050 ... 1690 (770)
1-Ya x 0.057 ... 1925 (870)
2 x0.044 2650 (1200)
2 K 0,050 ovvvvvvoeeeeeooeoe e eeeeee oo e 2650 (1200)

(c) Load binders and hardware. The
strength of load binders and hardware
that are part of, or used in conjunction
with, a tiedown assembly must be
equal to, or greater than the minimum
strength specified for that tiedown as-
sembly in paragraph (b) of this section.

(d) Attachment to the vehicle. The
hook, bolt, weld, or other connector by
which a tiedown assembly is attached
to a vehicle, and the mounting place
and means of mounting the connector,
must be at least as strong as the tie-
down assembly when that connector is

loaded in any direction in which the
tiedown assembly may load it.

(e) Winches or other fastenings. The
anchorages of a winch or other fas-
tening device mounted on a vehicle and
used in conjunction with a tiedown as-
sembly must have a combined tensile
strength equal to, or greater than, the
strength of the tiedown assembly.

(f) Adjustability. A tiedown assembly
and its associated connectors and at-
tachment devices must be designed,
constructed, and maintained so that
the driver of an in-transit vehicle can
tighten them. However, the rules in
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this paragraph do not apply to a se-
curement system in which the tiedown
assembly consists of steel strapping or
to a tiedown assembly which is not re-
quired by the rules in this section.

(49 U.S.C. 304, 1655; 49 CFR 1.48(b) and 301.60)

[38 FR 23522, Aug. 31, 1973, as amended at 47
FR 47837, Oct. 28, 1982; 59 FR 34718, July 6,
1994; 59 FR 43898, Aug. 25, 1994]

§393.104 Blocking and bracing.

(a) Protection against longitudinal
movement. When a motor vehicle carries
cargo that is not firmly braced against
a front-end structure that conforms to
the requirements of §393.106, the cargo
must be secured so that, when the vehi-
cle decelerates at a rate of 20 feet per
second per second, the cargo will re-
main on the vehicle and will not pene-
trate the vehicle’s front-end structure.

(b) Protection against lateral movement.
When a vehicle carries cargo that may
shift sideways in transit, the cargo
must either be securely blocked or
braced against the sides, sideboards, or
stakes of the vehicle or be secured by
devices that conform to the require-
ments of paragraph (b)(2), (b)(3), or
(b)(4) of §393.100.

(c) Effective date. This section is ef-
fective on October 1, 1973.

[38 FR 23522, Aug. 31, 1973, as amended at 38
FR 25183, Sept. 12, 1973]

§393.106 Front-end structure.

(a) General rule. (1) Except as pro-
vided in paragraph (g) of this section,
every cargo-carrying motor vehicle
must be equipped with a headerboard
or similar device of sufficient strength
to prevent load shifting and penetra-
tion or crushing of the driver’s com-
partment.

(2) On and after the effective dates
specified in paragraph (h) of this sec-
tion, every cargo-carrying motor vehi-
cle must have a front-end structure
that conforms to the rules in this sec-
tion.

(b) Location. The front-end structure
must be located between the vehicle’s
cargo and the vehicle’s driver.

(c) Height and width. The front-end
structure must extend either to a
height of 4 feet above the floor of the
vehicle or to a height at which it
blocks forward movement of any item

49 CFR Ch. Ill (10-1-99 Edition)

of cargo being carried on the vehicle,
whichever is lower. The front-end
structure must have a width which is
at least equal to the width of the vehi-
cle or which blocks forward movement
of any item of cargo being transported
on the vehicle, whichever is narrower.

(d) Strength. The front-end structure
must be capable of withstanding the
horizontal forward static load specified
in either paragraph (d) (1) or (2) of this
section.

(1) For a front-end structure less
than 6 feet in height, a horizontal for-
ward static load equal to one half (¥2)
of the weight of the cargo being trans-
ported on the vehicle uniformly dis-
tributed over the entire portion of the
front-end structure that is within 4
feet above the vehicle’s floor or that is
at or below a height above the vehicle’s
floor at which it blocks forward move-
ment of any item of the vehicle’s
cargo, whichever is less.

(2) For a front-end structure 6 feet in
height or higher, a horizontal forward
static load equal to four-tenths (0.4) of
the weight of the cargo being trans-
ported on the vehicle uniformly dis-
tributed over the entire front-end
structure.

(e) Penetration resistance. The front-
end structure must be designed, con-
structed and maintained so that it is
capable of resisting penetration by any
item of cargo that contacts it when the
vehicle decelerates at a rate of 20 feet
per second per second. The front-end
structure must have no aperture large
enough to permit any item of cargo in
contact with the structure to pass
through it.

(f) Substitute devices. The require-
ments of this section may be met by
the use of devices performing the same
functions as a front-end structure, if
the devices are at least as strong as,
and provide protection against shifting
cargo at least equal to, a front-end
structure which conforms to those re-
quirements.

(g) Exemptions. The following motor
vehicles are exempt from the rules in
this section:

(1) A vehicle which is designed and
used exclusively to transport other ve-
hicles, if each vehicle it transports is
securely tied down by devices that con-
form to the requirements of §393.102.
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(2) A pole trailer or semitrailer being
towed by a truck tractor that is
equipped with a front-end structure
that conforms to the rules in this sec-
tion.

(3) A full trailer being towed by a ve-
hicle that is equipped with a front-end
structure that conforms to the require-
ments of this section for a front-end
structure.

(4) A full trailer being towed by a ve-
hicle that is loaded in such a manner
that the cargo on the towing vehicle
conforms to the requirements of this
section for a front-end structure.

(5) The rules in paragraphs (d) and (e)
of this section do not apply to a motor
vehicle manufactured before January 1,
1974.

(h) Effective dates. Cargo-carrying
motor vehicles which are not exempted
by paragraph (g) of this section must
conform to the rules in this section as
follows:

It must conform to
the rules in para-
graph—

(a), (b), and (f) .....

If the vehicle was

manufactured— On and after—

Before Jan. 1,
1974.

October 1, 1973 or
the date it was
manu- factured,
whichever is
later.

Before Jan. 1, [(S TR January 1, 1975.
1974.

On or after Jan. 1,
1974.

The date it was
manufactured.

(a) through (f) in-
clusive.

Paragraphs (d) and (e) of this section
do not apply to a motor vehicle that
was manufactured before January 1,
1974.

Subpart J—Frames, Cab and Body
Components, Wheels, Steer-
ing, and Suspension Systems

SOURCE: 53 FR 49402, Dec. 7, 1988, unless
otherwise noted.

§393.201 Frames.

(@) The frame of every bus, truck,
and truck tractor shall not be cracked,
loose, sagging or broken.

(b) Bolts or brackets securing the cab
or the body of the vehicle to the frame
must not be loose, broken, or missing.

(c) The frame rail flanges between
the axles shall not be bent, cut or
notched, except as specified by the
manufacturer.

§393.207

(d) AIl accessories mounted to the
truck tractor frame must be bolted or
riveted.

(e) No holes shall be drilled in the top
or bottom rail flanges, except as speci-
fied by the manufacturer.

(f) Field repairs are allowed.

§393.203 Cab and body components.

(@) The cab compartment doors or
door parts used as an entrance or exist
shall not be missing or broken. Doors
shall not sag so that they cannot be
properly opened or closed. No door
shall be wired shut or otherwise se-
cured in the closed position so that it
cannot be readily opened. EXCEPTION:
When the vehicle is loaded with pipe or
bar stock that blocks the door and the
cab has a roof exit.

(b) Bolts or brackets securing the cab
or the body of the vehicle to the frame
shall not be loose, broken, or missing.

(¢) The hood must be securely fas-
tened.

(d) All seats must be securely mount-
ed.

(e) The front bumper must not be
missing, loosely attached, or pro-
truding beyond the confines of the ve-
hicle so as to create a hazard.

§393.205 Wheels.

(@) Wheels and rims shall
cracked or broken.

(b) Stud or bolt holes on the wheels
shall shall not be elongated (out of
round).

(c) Nuts or bolts shall not be missing
or loose.

not be

§393.207 Suspension systems.

(a) Axles. No axle positioning part
shall be cracked, broken, loose or miss-
ing. All axles must be in proper align-
ment.

(b) Adjustable axles. Adjustable axle
assemblies shall not have locking pins
missing or disengaged.

(c) Leaf springs. No leaf spring shall
be cracked, broken, or missing nor
shifted out of position.

(d) Coil springs. No coil spring shall be
cracked or broken.

(e) Torsion bar. No torsion bar or tor-
sion bar suspension shall be cracked or
broken.

(f) Air suspensions. The air pressure
regulator valve shall not allow air into
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the suspension system until at least 55
psi is in the braking system. The vehi-
cle shall be level (not tilting to the left
or right). Air leakage shall not be
greater than 3 psi in a 5-minute time
period when the vehicle’s air pressure
gauge shows normal operating pres-
sure.

§393.209 Steering wheel systems.

(a) The steering wheel shall be se-
cured and must not have any spokes
cracked through or missing.

(b) The steering wheel lash shall not
exceed the following parameters:

Manual Power
Steering wheel diameter steering steering
system system

2"+ 4"+

2Ya"+ 4%a"+

2Y2"+ 5%a"+

2%a"+ 534"+

(c) Steering column. The steering col-
umn must be securely fastened.

(d) Steering system. Universal joints
shall not be worn, faulty or repaired by
welding. The steering gear box shall
not have loose or missing mounting
bolts or cracks in the gear box or
mounting brackets. The pitman arm on
the steering gear output shaft shall not
be loose. Steering wheels shall turn
freely through the limit of travel in
both directions.

(e) Power steering systems. All compo-
nents of the power system must be in
operating condition. No parts shall be
loose or broken. Belts shall not be
frayed, cracked or slipping. The system
shall not leak. The power steering sys-
tem shall have sufficient fluid in the
reservoir.

PART 394 [RESERVED]

PART 395—HOURS OF SERVICE OF
DRIVERS

Sec.
395.1
395.2
395.3

Scope of rules in this part.

Definitions.

Maximum driving time.

395.7 [Reserved]

395.8 Driver’s record of duty status.

395.10-395.12 [Reserved]

395.13 Drivers declared out of service.

395.15 Automatic on-board recording de-
vices.

49 CFR Ch. Ill (10-1-99 Edition)

AUTHORITY: 49 U.S.C. 31133, 31136, and 31502;
sec. 345, Pub.L. 104-59, 109 Stat. 568, 613; and
49 CFR 1.48.

SOURCE: 33 FR 19758, Dec. 25, 1968, unless
otherwise noted.

§395.1 Scope of rules in this part.

(a) General. (1) The rules in this part
apply to all motor carriers and drivers,
except as provided in paragraphs (b)
through (n) of this section.

(2) The exceptions from Federal re-
quirements contained in paragraphs (1)
through (n) do not preempt State laws
and regulations governing the safe op-
eration of commercial motor vehicles.

(b) Adverse driving conditions. (1) Ex-
cept as provided in paragraph (i)(2) of
this section, a driver who encounters
adverse driving conditions, as defined
in §395.2, and cannot, because of those
conditions, safely complete the run
within the 10-hour maximum driving
time permitted by §395.3(a) may drive
and be permitted or required to drive a
commercial motor vehicle for not more
than 2 additional hours in order to
complete that run or to reach a place
offering safety for the occupants of the
commercial motor vehicle and security
for the commercial motor vehicle and
its cargo. However, that driver may
not drive or be permitted to drive—

(i) For more than 12 hours in the ag-
gregate following 8 consecutive hours
off duty; or

(ii) After he/she has been on duty 15
hours following 8 consecutive hours off
duty.

(2) Emergency conditions. In case of
any emergency, a driver may complete
his/her run without being in violation
of the provisions of the regulations in
this part, if such run reasonably could
have been completed absent the emer-
gency.

(c) Driver-salesperson. The provisions
of §395.3(b) shall not apply to any driv-
er-salesperson whose total driving time
does not exceed 40 hours in any period
of 7 consecutive days.

(d) Oilfield operations. (1) In the in-
stance of drivers of commercial motor
vehicles used exclusively in the trans-
portation of oilfield equipment, includ-
ing the stringing and picking up of pipe
used in pipelines, and servicing of the
field operations of the natural gas and
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